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PREFACE 



TO THE FIFTH EDITION. 



This book is designed to give to students and collectors 
a ready means of identifying the Vertebrate fauna of the 
region which it covers, and of recognizing the characters 
on which the families, genera, and species of these ani- 
mals are founded. 

To these ends, I have made use of a system of analyti- 
cal keys by which differential characters are brought into 
contrast. The usefulness of such keys has long been 
-recognized by botanists, and in ornithology the recent 
. works of Coues and Kidgway have proved their value to 
^the student. 

^ That the book might not reach a size too large for field 

^jor class use, I have made all descriptions very concise, 

pjwith as few repetitions as possible. I have confined the 

♦generic characters to the analytical keys, using as a rule 

* -only such characters as are distinctive as well as descrip- 

i>itive. The need of condensation has caused the omission 

""of synonymy, and of references to authorities except in 

[Special cases. 

In the first four editions of this work (1876, 1878, 1880, 
1884), large use was made of artificial characters in the 
analyses of the genera. The use of such characters is 
often a help to quick identification of species, but with 
the disadvantage of hiding from the student the real char- 
acters on which classification is based. In the present 
edition, these artificial keys have been chiefly set aside, 
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and I have tried, with more or less of suco 
fore the student the essential characters of e 

The present edition is wholly re-writt 
printed from new stereotype plates. The 
rangement is reversed, the lowest forms 
first. 

The region covered by the Manual has b 
in the present edition so as to include, in f 
souri, Iowa, Minnesota, the Provinces of Car 
sea-coast from Nova Scotia to Cape Hatterai 
sea fishes of this region are, however, omitti 
the tropical and semi-tropical forms which 
drift northward in the Gulf Stream, without 
permanent place in the northern fauna. Se 
of birds which have been once or twice taken i 
but which are merely accidental wanderers fr 
or South or from Europe, have also been omit 
wished to include only those animals which i 
part of the fauna of the region in question. 

I have made free use of every available soi 
mation, and I believe that the present state o: 
edge in this field is fairly represented. The ; 
of the fishes is essentially that of Jordan a 
" Synopsis of the Fishes of North America " 
almost exactly that of Jordan's " Catalogue o: 
of North America '' (1885). The manuscript 
water fishes, in the present edition, has been 
vised by Prof. Charles H. Gilbert. 

The arrangement of the Batrachians and 
essentially that set forth in the various pap( 
Edward D. Cope. I have made use of Boule: 
logues of the Keptiles in the British Museum, 
" Catalogue of North American Batrachia an< 
by N. S. Davis and Frank L. Rice. The ma] 
the Reptiles and Batrachians have been revis 
O. P. Hay- 
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In the nomenclature and classification of the Birds, I 
have followed exactly the " Check List of North Ameri- 
can Birds," published by the American Ornithologists' 
Union. In the preparation of analytical keys to the 
genera of Birds, I have made large use of Kidgway's 
" Manual of North American Birds," and of Coues' " Key 
to North American Birds." In the arrangement of the 
Mammals, I have been guided primarily by Professor 
Baird's " History of North American Mammals." In the 
Rodentia, I have made use of the elaborate monographs of 
Dr. Elliott Coues and Dr. J. A. Allen ; and in the other 
groups reviewed by Dr. Coues, I have adopted most of 
his conclusions. In the Cetaceans, I have used chiefly 
the papers of Mr. Frederick W. True and Prof. E. D. 
Cope, and both these naturalists have kindly furnished me 
with unpublished catalogues of the species recognized by 
them. 

In the preparation of the present edition I am also 
personally indebted for aid in various ways to Prof. Ed- 
ward D. Cope, Mr. Leonhard Stejneger, Prof. Charles H. 
Gilbert, Prof. Oliver P. Hay, Mr. Frederick W. True, Mr. 
Robert Ridgway, Mr. Amos W. Butler, Dr. J. Sterling 
Kingsley, Mr. Charles H. Bollman, Dr. Stephen A. Forbes, 
Mr. Barton W. Evermann, and others. I may again refer 
to the obligations acknowledged in the earlier edition, — 
especially to my indebtedness to Dr. Elliott Coues, Dr. 
Theodore Gill, Dr. G. Brown Goode, Dr. Tarleton H. Bean, 
Prof. Herbert E. Copeland, and Mr. Edward W. Nelson. 



DAVID S. JORDAN. 



Bloominoton, Indiana, 
June, 1888. 
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PREFATORY NOTE 

TO EIGHTH EDITION. 



The present edition is printed from the same plates as 
the fifth edition, published in 1890. The decade which 
closes the century has seen greater activity in the study of 
species of animals and their relation to their environment 
than has been known in any other corresponding period 
in the world's history. Such study has given much greater 
precision to our knowledge of the characters and the dis- 
tribution of species, with the minor results of the recogni- 
tion of synonyms, and the correction of nomenclature by 
its establishment on the solid basis of priority. 

Most of the recent changes in the scientific names of 
animals are due to the nse of the earliest name given to 
the species, instead of some later one applied through 
error of one sort or another. 

To bring the present work up to date, it is necessary to 
change these antedated names, but there is no correspond- 
ing change, in most cases, in the definitions of the genera 
and species themselves. It has therefore seemed unneces- 
sary to ask the publishers to incur the great expense of 
resetting the type for a new edition. I have indicated in 
an appendix the principal additions and alterations which 
seem necessary in the group of Fishes. By the applica- 
tion of these corrections the nomenclature of this group 
will be made to correspond to that of Jordan & Ever- 
mann's Fishes of North and Middle America (4 parts: 
part 1, published 1897; parts 2 and 3, 1898; part 4 in 
1899), to which elaborately illustrated work students are 
referred for further details. 



VI PREFATORY NOTE TO EIGHTH EDITION. 

The corrections in the Reptiles and Batrach: 
been made on the plates, from data kindly fur) 
Dr. Leonard Stejneger, and Dr. Oliver P. Ha 
Smithsonian Institution, and by Dr. John Van 1 
of the California Academy of Sciences. A few a 
species are inserted in an appendix^ the del 
having been furnished by Dr. Stejneger. "The ] 
revised to follow the generally accepted nomenclati 
American Ornithologists' Union. " The Mamnu 
been fully revised and is printed* from new plat 
nomenclature has been carefully corrected in ao 
with the views of Mr. T. S. Palmer of the Depar 
Agriculture. "The Cetaceans'' has been revise( 
Frederick W. True of the United States National ] 
Two of my own students, Mr. William Weightm; 
and Mr. Walter Kenrick Fisher, have assisted m 
revision of the account of the Mammals and the « 
tion of the additional descriptions needed to bi 
work fairly up to date. 

DAVID STARR J 

Lelaitd Stanford Jr. Univbrsitt, 
Palo Alto, California. 
March, 1899. 



THE VERTEBRATE ANIMAIS 



OF TH^ 



NORTHERN UNITED STATES. 



YEBXEBRATA. (The Vertebrates.) 

The Vertebrates are, in popular language, ''animals with a 
back-bone." Thej are distinguished from all other animals, says 
Professor Hoxlej, '* hj the circumstance that a transverse and 
vertical section of the bodj exhibits two cavities, completely sep- 
arated from one another by a partition. The dorsal cavity contains 
the cerebro-spinal nervous system; the ventral, the alimentary 
canal, the heart, and, usually, a double chain of ganglia, which 
passes under the name of the ' sympathetic' A vertebrated ani- 
mal may be devoid of articulated limbs, and it never pogscBBCO 
more than two pairs. These are always provided witii aft internal 
skeleton, to which the muscles moving the limbs are attached." 

Modem researches have shown that, besides the ordinary " back- 
boned animals," certain other creatures, formerly considered as 
McAusks or Worms, are really d^enerate forms of Vertebrates, 
and must be considered as members, or at least as associates, of 
this group. The resemblance to the other Vertebrates on the part 
ci the forms in question is seen in their early or larval develop- 
ment, and scarcely at all in the adult condition. '' Many of the 
species start in Ufe with the promise of reaching a point high in 
the scale, but after a while they turn around, and, as one might say, 
pursue a downward course, which results in an adult which dis- 
plays bot few resemblances to the other vertebrates." {Kingsley,) 
These are the Tunicates or Ascidians, forming the Class or Prov- 
ince di ^ Urochordata." The essential character of the Vertebrata, 
In the broad sense of the term, is now understood to be this : ^ The 
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possession of a cellular cord, — the * notochord,' — which 5j 
derneath the central nervous system, and which in the higl 
is surrounded by the permanent vertebral column and ski 
largely obliterated by the development of these structures, 
term Chordata is frequently employed as synonymous wtf 
TEBRATA in its widc sense." (R, R. Wright,) | 

Without further discussion of the Vertebrata or ^ 
data" as a whole, we may proceed to the account of the^ 
subordinate groups or classes. The existing forms may 1 
divided into about six primary groups, which have beei| 
" provinces " by Professor Huxley. These are (I) the 
data, including the class Tunicata ; (II) the Hemichordata 
teropneusta ; (III) the Cephalochordata, corresponding to th 
Leptocardii : (IV) the Ichthyopsida, including the classes oi 
stomi, Pisces, and Batrachia; (V) the Sauropsida, includl 
Reptilia and Aves; and finally (VI) the Mammalia, com 
ing to the single class of the same name. 

The relations of these provinces and classes are shown 
following analysis taken, in part, from Dr. GilPs " Arranj 
of the Families of Fishes." Only the more obvious cha 
are here mentioned. Others may be found in the more eh 
works on Comparative Anatomy. 

Analysis of the Classes of Chordata. 

a. Anterior end of the central nervous axis not dilated into a brain, 
surrounded by a protective capsule or skull. 
b, Notochord confined to the tail and usually present only in the 
like larval stage of the animal (Urochordata) : adult ani 
fish^ike nor worm-like, its body invested with a tough env 

"tunic." Tunic 

W. Notochord not confined to the tail, but extending forward to the 

end of the body; sides of body with numerous gill slits wl 

persistent through life. 

d» Notochord developed in anterior end of body only (Het 

data): adult animal worm-like, without trace of fins; 

proboscis before the mouth. ..... Enteropnei 

dd, Notochord perfect, continued forward to a point before th« 
(Cephalochordata) : body elongate, lanceolate, somewl: 
like in form, not worm-like nor enveloped in a " tunic " ; 
line of body with rudimentary fins; no proboscis; the mo 

like, fringed with cirri Leptoca 

aa. Anterior end of the nervous axis dilated into a '* brain,'* which 
tained within a protective capsule, the '' skull " ; notoch 
continued forwards beyond the pituitary bod}'; heart develo 
divided into at least two parts, an auricle and a ventricle. 

NIOTA.) 

e. Respiration during part or the whole of life performed by n 
gills ; blood cold. (Ichthyopsida.) 
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f. Skull imperfectly developed and withoat jaws ; paired fins un- 
developed, with no shoulder girdle or pelvic elements ; a single 
median nostril ; gills purse-shaped; skin naked ; skeleton car- 
tilaginous Cyclostomi, D. 

ff. Skull well developed, and with jaws; shoulder girdle and pelvic 

elements developed; nostrils not median. 
g» Limbs developed as rayed fins (rarely abortive) ; rayed fins nor- 
mally present on the median line of the body ; respiration 
throughout life by means of gills ; lungs usually not developed. 

Pisces, £.. 

gg. Limbs not developed as rayed fins, but, if present, having the same 

skeletal elements as in the higher vertebrates ; respiration in the 

adult chiefly accomplished by means of lungs, the gills usually 

not persistent; skin usually naked Batbachia, F. 

e«. Respiration performed throughout life by means of lungs, the gill 

slits disappearing before birth. 

A. Mammary glands not present; diaphragm incomplete; a single 

occipital condyle; oviparous (or sometimes ovoviviparous), 

the young hatched from a rather large egg. (Sauropsida.) 

t. Exoskeleton developed as scales or bony plates; blood cold; 

heart with three (rarely four) cavities. . . Repttlia, 6. 

tt. Exoskeleton developed as feathers; blood warm; heart with 

four cavities Aves, H. 

kk. Mammary glands present; the young developed within the body 
from a minute egg (except in the Monotremata)^ and nourished 
for a time after birth by milk secreted in the mammary glands ; 
exoskeleton developed as hair; two occipital condyles; dia- 
phragm complete; heart with four cavities ; blood warm. 

Mammalia, L 

Of these classes, the Tunicata (A) and the Enteropneusia (B) are 
excluded from the plan of the present work. The Tunicata are all 
marine forms, of small size, the larger species being familiarly 
known as ** Sea Squirts," " Sea Peaches," and « Sea Pears " ; but 
the most of them are without common names. A considerable 
number of species, representing several families, are found on our 
Atlantic coast. The Enteropneusta consist of the single genus 
BalanoglossuSj a worm-like creature, of which two or three species 
are found on our coasts. They reach a length of six to twelve 
inches. They have been considered as worms having possible 
affinities with the Echinoderms, but the recent studies of Mr. 
William Bateson seem to show condusively that their place is 
among the Ckordata, 

Leaving these groups aside, we take np 
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Class C. — LEPTOCARDII. (The Lancelets.) 

Skeleton membrano-cartilaginous ; no brain ; no skull ; the q 
chord persistent and extending to front of body ; no heart, its p| 
being taken by pulsating sinuses ; blood colorless ; respiratory s 
ity confluent with cavity of abdomen ; gill slits in great numi 
the water expelled from an abdominal pore in front of vent j 
jaws; the mouth inferior, slit-like, with cirri on each side. ( 
XcTTrdr, thin ; Kapbla, heart.) 

Order I. CIRROSTOMI. 

The single order of this class contains but a single family. (Li 
cirrus, hair ; Gr. arofia, mouth.) 

Family I. BRANCHIOSTOMATID^. (The 

Lancelets.) 

Body elongate-lanceolate, compressed, naked, colorless, the i 
represented by a low fold which extends along the back aroi 
the tail, past the vent, to the abdominal pore ; eye rudimentai 
liver a blind sac of the simple intestine. One genus, with 5 
6 species ; small, translucent creatures found imbedded in 
sand on warm coasts. These animals are highly interesting 
the anatomist as showing the vertebrate type in its simp] 
condition. 

1. BRANCHIOSTOMA Costa. (Amphioxus Yarrell.) 
(fipay\ia, gills ; (TT6fuif mouth.) 

1. B. caribaBum Sundevall. Lancelet. Muscular bai 
(myocommas) 55 to 60 (37 -|- 14 -j- 9 = 60) ; tail short ; extre 
ties attenuate. (Otherwise as in the European B. lanceolat 
which has 56 to 60 myocommas; 35 + 12-j-13 = 60). N. Y 
S. A. buried in soft sand, locally abundant. (Name from Ca: 
bean Sea.) 
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Class D. CYCLOSTOMI. (The Myzonts.) 

Skeleton cartilaginous ; skoll imperfect, not separate from ver- 
tebral column ; no jaws ; no limbs ; no libs ; no shoulder girdle nor 
pelvic elements ; gills in the form of fixed sacs, 6 or more on each 
ride ; nostril single, median ; mouth subinferior, nearly circular, 
adapted for sucking; heart without arterial bulb; alimentary 
canal straight, simple ; vertical fins with feeble rays. Naked, eel- 
ehaped animals found in all cool waters. (6r. KukkoSf circle; 
frT6fia, mouth.) 

Ordars of Cyclortomi, 

a. Nostril tobe-like with cartilaginoiis rings, penetrating the palate; gill 

openings remote from the head; no eyes Htpebotreta, 2. 

aa. Nostril a blind sac not entering the palate ; gill openings close behind 
the head ; eyes well developed in the adult. . . . Htpeboabtia, 2. 

Order n. HTPBBOTBETA. 

Characters as given above. Only one ^unily. (vrrp^ palate ; 
TpufT^^ perforate.) 

Family IL MYXINID-aS. (The Hag-fishes.) 

Snout with eight barbels ; no lips ; a median tooth on the palate 
and two rows on each side of the tongue, which is a powerful organ 
with a strong fibrous tendon moving in a muscular sheath ; each 
side of abdomen with a series of mucous sacs ; no eyes ; intestine 
without spiral valve ; skin thin and loose; eggs large, with a homy 
case and threads for adhesion ; genera 2 ; species 4 or 5. Lamprey- 
like animals, burrowing into the flesh of fishes, on which they feed ; 
marine. 

«. Gill openings one on each side, this leading by six dacts to six branchial 
sacs Mtxihs, 2. 

2. BfTXINE Linnaeus. (Gr. fiv^ slime.) 

2. IC e;lntinoaa L. Hag-fish, Borer. Bluish ; head 3| to 4 
in length. N. AtL, S. to Cape Cod. (Eti.) 
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Order IH. HYPEROARTIA. 

Characters giTen above. One family only, (vircp^ pf 
apTtos, complete.) 

Family ni. PBTROMYZONTID^. (The Lampri 

Body eel-shaped, naked, compressed behind ; mouth subcirc 
armed with horny teeth, which rest on papillae ; gill opening 
arranged in a row along the side of the " chest " ; lips pre 
fringed ; nostril on top of head, just in front of eyes ; dorsa 
more or less notched ; intestine with a spiral valve ; eggs si 
The lampreys undergo a metamorphosis, the larva of all spi 
being toothless and having the eyes rudimentary. The n 
Ammocoetes was formerly applied to the larval forms ; origioi 
however, to that of A. hranchicdis. Genera 3 or 4, species ai 
15, chiefly of the fresh waters of temperate regions. They ati 
themselves to fishes, and feed by scraping off the flesh with i 
rasp-like -teeth. 

a. Second dorsal joined to the caudal. 
b. Supraroral lamina ('* maxillary tooth'') expanded laterally, formii 
crescent-shaped plate, with a cusp at each end, and sometimes a met 

cusp; anterior lingual teeth serrate Ammoccetb 

hb, Supraoral lamina contracted, of two or three teeth close together; di 
teeth numerous, in concentric series; buccal disk large (in a4 
very small in larva). . « Petbomtzoi 

3. AMMOCQSTES Dum^ril. (^/x/xor, sand ; leoin;, bed.) 

a. Supraoral lamina with a very small median cusp or none; edge of ante 
lingual tooth small, crescent-shaped, dentate, the median denticle 
larged ; buccal disk small, with few teeth. (Ammoc(etes.) 

3. A. branchialis (L.). Mud Lamprey. Brook Lampr: 
Dorsal continuous, deeply notched, both parts high; about 
bicuspid teeth on each side of buccal disk; the other teeth s 
pie ; infraoral plate with 5 to 9 blunt subequal cusps ; head w 
gills 4|; myocommas 67, between gills and vent; an anal pap 
present in spring. Color bluish black. L. 8. Cayuga L. (Jde 
to Minn, and Ky., ascending brooks in spring. (Eu.) (P. nit^ 
Kaf., not of Lacep^de.) (Lat., having gills.) 

4. PETROMTZON (Artedi) Linnaeus, (ircr/xi, stone; 

/xvCo), to suck.) 

a. Anterior lingual tooth divided in two by a median groove ; dorsal fin < 
tinuous, with a broad notch. {Tchthyomyzon Girard.) 

4. P. oastaneuB (Girard). Supraoral lamina (maxillary too 
tricuspid ; some lateral teeth bicuspid ; infraoral lamina (man( 
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olarj tooth) with 7 to 12 cusps. Color yellowish. L. 10. Miss. 
Valley, Minn, to Kans. and La. (Jtchth. hirudo Girard.) (Lat., 
chestnut-colored.) 

5. P. ooncolor (Kirtland). Supraoral lamina bicuspid; teeth 
on disk all simple, and placed in about 4 concentric series ; infra- 
oral lamina with 7 cusps ; head 7^ ; with gills 4| ; 51 muscular im- 
pressions between gills and vent. Color bluish silvery, sometimes 
mottled ; a small bluish spot above each gill opening, — this found 
even in the larva. L. 12. L. Erie to Mo. and N., a common para- 
site on the Sturgeon and other large fishes. (P. argentetts Kirtland, 
not of Bloch.) (Lat., uniformly colored.) 

aa. Anteiior lingual tooth with a deep median groove, and extending in an 
incurved point ; dorsal fin divided. {Petixmiyzon,) 

6. P. marinns L. Great Sea Lampret. " Lamper Eel." 
Supraoral lamina bicuspid ; infraoral cusps 7 to 9 ; first row of 
lateral teeth on side of mouth bicuspid ; the others simple ; myo- 
conmias, 64 between gills and vent ; males in spring usually with 
an elevated fleshy ridge before the dorsaL Color dark brown, 
osoaUy mottled with blackish. L. 3 feet. N. Atlantic, S. to Va., 
ascending rivers to spawn, and permanently land-locked (var. uni- 
coloTy Dekay) in the lakes of W. and N. N. Y. The larva is blind, 
toothless, with a contracted mouth, in which the lower lip forms a 
lobe distinct from the upper. The eyes appear before the mouth 
is enlarged. iEu.) 

In the spring the Lamprey ascends small brooks for the purpose of de- 
positing its spawn. They are then often found clinging to stones and clods 
of earth. Later in the season they disappear, and are seldom seen except 
when attached to some unlucky fish. They are rarely seen descending the 
stream, and '^ it is thought by fishermen that they never return, but waste 
away and die, clinging to rocks and stumps of trees for an indefinite period; 
a tragic feature in the scenery of the river bottoms worthy to be remembered 
with Shakespeare's description of the sea floor.'' (Thoreau,) 
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Class E. — PISCES. (The Fishes.) 

A " fish ** in the popular sense is a member of any one 
three classes of aquatic or fish-like yertebrates, the grouj 
designated as Leptocardiiy Marsipohranchii, and Pisces, 1 
Lancelets and the Lampreys differ so widely from the other 
that we must exclude them from consideration as fishes, 
writers go still further and remove from the Pisces, the » 
Chimceras, and Dipnoans, but for our present purposes al 
may be referred to the same class as the true fishes, or T 
The Pisces or " Fishes " may then be defined as cold-blood< 
tebrates adapted for life in the water, breathing by means c 
which are not purse-shaped, but attached to bony or cartila 
gill arches ; having the skull well developed and with a lowe 
with the limbs present and developed as fins, or rarely w 
through atrophy ; with shoulder girdle present, furcula-sl 
curved forward and with the sides connected below ; with 
bones present ; having the exoskeleton developed as scales oi 
plates or horny appendages, sometimes obsolete, and with tl: 
dian line of body with one or more fins composed of cartila* 
rays connected by membrane. The existing representatives 
class Pisces may be conveniently divided into four subcL 
Selachii or Elasmobranchiiy Holocephaliy Teleostomi, and D 
The last group (^Ceratodus, Lepidosireri) has well-developed 
and the paired fins fiipper-like. It forms a connecting lin 
tween the Ganoidei and the BatracJiia. As there are no 1 
American species of Dipnoi, the group needs no further 
tion in this work. 

Subclasses of Pisces. 

a. Gills not free, being attached to the skin by the outer margin. Ovi 
and large, impregnated and sometimes developed internally: en 
with deciduous external gills ; membrane bones of head undevel 
except sometimes a rudimentarj^ opercle; skeleton cartilaginous; 
without sutures; tail heterocercal ; ventral fins abdominal; male 
large intromittent organs or claspers attached to ventral fins; 
naked or covered with minute rough scales, sometimes with spine 
air-bladder; arterial bulb with three series of valves; intestine •% 
spiral valve; optic nerves united by a chiasma; cerebral hemisp 
united. 

6. Gill openings slit-like, 5 to 7 in number ; jaws distinct from the 
joined to it by suspensory bones ; no membrane bones ; teeth dis 
{Skarht and Skate$.) Selachh, pa| 
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bb. Gill openiug single, leading to four gill clefts ; jaws coalescent with the 
skull; a rudimentaiy opercle ; teeth coalescent forming bon}* plates. 

(Chimaras.) Holocefhau, page 24. 

aa. Gills free, attached at base only to the gill arches; gill opening single on 
each side ; eggs comparatively small and numerous ; no claspers ; mem- 
brane bones present on head; cerebral hemispheres not united. ( True 
Fishes,) . . • Teleostomi, page 25 
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Subclass SELACHII. (The Selaohiaks.^ 

This group, sufficiently defined above, includes two ordei 
Sharks and the Rays, — marine fishes of large size, abund 
most seas. (Gr. crc^axor, shark.) 

Orden of Belaehii. 

a. Gill openings lateral S<|0 

aa. Gill openings ventral Rt 

Order IV. SQUALI. (The Sharks.) 

The typical sharks are elongate in form, quite unlike the i 
in appearance. Intermediate forms connect the two gron 
closely that the position of the gill openings is the only coi 
character by which the two orders can be separated. (L 
shark, from Gr. yoKeosy allied to yakerj, a weaseL) 

Note. — The Sharks are mostly fishes of the high seas, and any 
larger Atlantic species may stray to our coasts. Besides those here desc 
the following have been at least once taken within our limits: — 

Echinorhimu ^notus (Gmelin), Cape Cod; CetUrocylUum fabrtcii 
hardt), off Gloucester; Centrotcymnus ccelolepis (Bocage & Capello), 
cester; Pteudotriacis tnicrodon (Capello), Long Island; Apricnodon 
(Miiller & Henle); Itogomphodon limbatut (Miiller & Henle), Wood's I 

Omitting extralimital families, we have the following analy 

Families of Sqnali. 

«. Pectoral fins moderate, without deep notch at base in front; gill open; 
b. Anal fin wanting. 

c. Dorsal fins each with a stout spine Squali 

cc. Dorsal fins without spine. Somniosi: 

bb. Anal fin present; both dorsals without spine, the first inserted 
the ventrals. 

d. Caudal fin not lunate, the upper lobe very much longer than the 

with a notch below, towards its tip; side of tail without keel. 
e. Last gill opening above base of pectoral. 
/. Tail moderately developed, not half length of rest of body 
with nictitating membrane. 
g. Head kidney-shaped or hammer-shaped, much wider thai 

Sphtrni 

gg. Head normally formed Galeokhinx 

Jf, Tail very long, as long as rest of body; no nictitating 
brane Alopix] 
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«e. Last gin opening before base of pectoral; dorsal fins subeqaal. 

CASCUABllDiK, 9. 

d<L Gaadal fin lunate, the lower lobe not mnch shorter than the upper; 
tail with a keel on each side, last gill opening before pectorab. 
A. Gill openings rather large; teeth large. .... LAMKiDiS, 10. 
kk. Gill openings very large, neariy meeting both above and below; 

teeth small (largest of all fishes) Cetorhinid^ 11. 

ma. Pectoral fins very large, wing-like, expanded at the base in front, this ex- 
pansion being separated from the neck by a deep notch; no anal fin. 

Squatihid^ 18. 

Family IV. SQUALiID.<E. (The Dog-fishes.) 

Sharks with two dorsal fins, each armed with a stout spine, and 
without anal fin; no nictitating membrane; spiracles moderate; 
gill openings narrow, all before pectorals; ventral fins inserted 
posteriorly ; teeth small, compressed ; nostrils inferior, near front 
of snoot. Genera 6 ; species about 15; small sharks, chiefly of the 
Atlantic. (Spinacida Auct) 

a. Teeth in both jaws, simple, snbquadrate, each with a nearly horizontal 
cutting edge, and a point directed outward; dorsal spines strong. 

Squalus, 5. 

5. SQUALUS (Artedi) Linnaeus. 

7. 8. a<^wt;h<«*t L. Dog-fish. Dorsal spines not grooved; 
date-color, back with whitish spots fading with age. L. 3 feet. 
North Atl., S. to Cuba; abundant N., its liver valued for the 
"Dog-fish oiL" (Eu,) (Gr. dxavSias, having spines.) 

FAMiLy V. SOMNIOSID^. (The Sleeper Sharks.) 

Sharks with two dorsal fins, both without spine, and no anal fin, 
the first dorsal much before ventrals, otherwise essentially as in 
the SqualuiiE, Genera 5 ; species 5 or 6, mostly large sharks of 
the Atlantic 

•• Dorsal fins about equal ; upper teeth lancet-shaped, incnrved; lower quad- 
rate with a bcMizontal edge, ending in a point directed outwards; fins 
very smaU SoMinosus, 6. 

6. SOBCNIOSUS Le Sueur. (Lat, sleepy.) 

8. S. microcephaloa (Bloch). Sleeper. Nurse. Color 
Mackitth ; caudal blunt. L. 10 to 18 feet. Arctic seas, S. to Cape 
Cod. iEu.) (juKposy small; Ktifiakri, head.) 

Family VI. SPHYRNID-ffi. (The Hammer-Headed 

Sharks.) 

Characters of the Galeorhimdasj except that the head has a form 
hammer-fihaped or kidney-shaped, its sides being much extended, 
the eyes borne at the ends of the hammer. One genus, with 4 or 
5 species; large sharks of the warm seas. 
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7. SPHYHNA Rafinesque. (An old name from (r^v^ 

hammer.) 

a. Teeth in both jaws oblique, each with a notch on the ontside near t 
no spiracles. 
b. Head trulj hammer-shaped; a long groove extending forwa 
nostrils. ( Sphyma . ) 

9. 8. zygeena (L.). Hammer-headed Shark. Wi 
** hammer " twice its length. Gray. L. 15 to 20 feet. Al] 
seas, N. to Cape Cod. {Eu.) (An old name from C^6v, a 
beam.) 

bb. Head kidney-shaped, the frontal groove obsolete. (RentcepSy G 

10. 8. tiburo (L.). Bonnet-Head Shark. Width of 
mer " not nearly twice its length. Ashy gray. L, B to I 
Warm seas, N. to Va. (Eu,) {Tiburo^ an Italian name o: 
shark.) 

Family Vn. QALEORHINID-ffl. (The Typical Sh^ 

Sharks with two dorsals and an anal fin ; no spines ; tai 
erate, not lunate, bent upwards, the fin notched below ne 
tip ; basal lobe short ; no caudal keel ; last gill opening abov 
of pectoral; eye with nictitating membrane; head normally fc 
Genera 15, species about 60, found in all seas. 

a. Teeth blunt, paved, without cusps or cutting edges; spiracles p 
no pit at root of tail ; labial folds about mouth. . . • Gal 
aa. Teeth more or less compressed, with sharp cutting edges. 
b. Spiracles present ; teeth large ; serrated. 

c. Root of tail with a pit above ; caudal fin with two notches. 

Galeocei 
bb. Spiracles none; teeth sharp; a pit at root of tail. 

d. Teeth all serrate in the adult. ..•••• Carcharhin 
dd. Teeth all entire, all except the median ones oblique; their 

turned away from the middle so that the inner margi 
nearly horizontal, and form a cutting edge. • Scolioix 

8. GALEUS (Rafinesque) Leach. (Mustelus Cuvier.) 
(yaXc($f, shark; yakcrj, weasel.) 

a. Embryo not attached to uterus by a placenta; teeth very blunt, (Gal 

11. G. canis (Mitchill). Dog Shark. Hound Shark. 1 
DuLCE. First dorsal higher than long, its middle midway bet 
pectorals and ventrals; snout shortish. Pale gray. L. 3 
Smallest of our sharks. N. Atl. ; common N. CEu.) 

9. GALEOCERDO Muller & Henle. (yakfSs, shark ; 

K€p5<tt, fox). 

12. G. maculatua (Ranzani). Tiger Shark. Brown, 
numerous largo dark spots. L. 10 feet. Warm seas ; rarely '. 
K. Y. (Lat., spotted.) 
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10. CARCHARH1NU3 Blainville. (Carcharias Cavier.) 

(isapxapos, rough ; punj, shark.) 

(The Lurgest genus of sharks, represented in most warm seas. 
It is often divided into several genera, but intergradations make 
it difficult to maintain these divisions. In young specimens the 
serration of the teeth is not evident.) 

a. First dorsal far behind pectoral, nearer root of ventral than that of pec- 
toral. (Carcharhtmu.) 

13. C. glanooB (L.). Great Blue Shark. Snout very long; 

color grayish blue. A large shark, rare on our coast. {EuJ) 

(Lat., grayish blue.) 

aa. First dorsal not far behind pectoral. 

6. Upper teeth oblique; deeply notched on oater margin. (Plattpodon 
Gill.) 

14. C. obscunui (Le Sueur). Pectorals large; second dorsal 
evidently smaller than anal ; first dorsal large ; head pointed. 
L. 10 feet. N. AtL Frequently on our coast. 

66. Upper teeth sub-erect, triangular, scarcely notched at outer margin. 
(Eulamia GiU.) 

15. C. candatoa (Dekay). Snout moderate, its length from 
mouth forward not less than width of mouth ; pectoral fin not very 
long. Atlantic coast : a little known species of uncertain synon- 
ymy. (Lat., long-tailed.) 

11. SCOLIODON Miiller & Henle. 
(a-Kokios, oblique ; od<oy, tooth.) 

16. 8. terrsB-nov8B (Richardson). Sharp-Nosed Shark. 
Body slender ; snout depressed ; mouth with short labial grooves 
on both jaws; second dorsal smaller than anal; gray, tail dusky- 
edged. West Indies, N. to Cape Cod, common S. (erroneously 
ascribed to Newfoundland). (Lat. terra, land ; novOf new. New- 
foundland.) 

Family Vm. ALOPIID-ffl. (The Thresher Sharks.) 

Body rather slender ; snout short ; teeth equal, flat, triangular, 
entire ; gill openings moderate, the last above P. ; no nictitating 
membrane ; spiracles obsolete ; first dorsal large, second dorsal and 
anal very small ; tail about as long as rest of body ; no caudal keel ; 
pectorals falcate, very large. One species, a lai^ shark, found in 
most warm seas. 

12. AlfOPIAS Rafinesque. (dX^f a fox.) 

17. A. vulpes (Gmelin). Thresher. Swingle-Tail. Fox 
Shark. Color gray. L. about 20 feet. Open sea; occasionally 
on oar coast, (i^u.) 

2 
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Family DC. CABCHABIID-ffl. (The Sand Sharki 

Body elongate, the snout sharp ; mouth wide, the teeth I 
long, narrow, entire, very sharp, most of the teeth with one oi 
small cusps at base ; gill openings all in front of pectorals ; do 
small, similar to the anal ; tail as in Galeorhinidce ; no nictiti 
membrane ; spiracles minute. One genus and 8 species ; ra 
small sharks, of the Atlantic. 

13. CARCHARIAS Rafinesque. (Odontaspis Agassiz.) 

(icdpxaposy jagged.) 

a. First and fourth teeth of the upper jaw, and first tooth of the lower wit 
basal cusps. ( Eugomphodiu Gill.) 

18. C. littoralis (Mitchill). Sand Shark. Pectoral sli 
Color gray. L. 6 feet. Cape Cod to S. C, rather common N. 
voracious little shark. (Lat., of the shore.) 

Family X. LAMNID^. (The Porbeagles.) 

Body robust, contracted to a rather slender tail, which ha 
keel on each side ; caudal fin lunate, the lower lobe nearly as la 
as the upper, and not very different in form ; teeth large ; i 
openings wide, all in front of pectorals ; first dorsal and pectoi 
large ; second dorsal and anal very small ; a pit at root of caudi 
spiracles obsolete. Large, voracious sharks of the warm se 
Genera 3, species about 6. 

a. Teeth slender, sharp, with entire edges; tail very slender. 

b. Teeth very slender, flexuous, without basal cusps . . . IsuRUS, 
bb. Teeth broader, most of them with a small cusp on each side at base. 

Lamna, . 
aa. Teeth broad, compressed, triangular, distinctly serrate ; tail rather stou 

Carcharodon, ] 

14. ISURUS Rafinesque. (taosf equal ; ovpd, tail.) 

a. First dorsal entirely behind pectorals, nearly midway between base of \ 
and V. (ImrqpsiSf Gill.) 

19. I. dekayi (Gill). Mackerel Shark. Color bluis 
L. 15 feet. W. I., rarely N. (For James E. Dekay, author of tl 
Fauna of New York.) 

15. LAMNA Cuvier. (kdfivci, a kind of shark.) 

20. L. comubica (Gmelin). Porbeagle. Mackerel Shar 
First dorsal close behind pectorals ; snout conical, sharp ; bac 
elevated ; third tooth on each side in upper jaw small. L. 8 fee 
Warm seas, frequently N. to Cape Cod. i^u.) (Lat., pertainii 
to Cornwall.) 
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16. CARCHARODON Andrew Smith. C^dpxapos, jigged; 

6^c»p, tooth.) 

21. C. oaroharias (L.). Man-eater Shark. Great White 
Shark. First dorsal somewhat behind pectorals. Color leaden- 
gray, P. edged with black. L. 25 feet. Most voracious of all sharks, 
and next in size to Cetorhinus, weighing nearly a ton. Warm seas, 
occasional off our coasts. Linnaeus says, " Jonam prophetam ut vete- 
res Herculem, in hujus trinoctem yentriculo tridui spateo, baesisse 
verosimile est." The fossil teeth of a far larger extinct species, 
Carcharodon megalodon, are often found in tertiary beds along our 
South Atlantic coast. (Eu.) (^icapxapias, old name of large sharks.) 

Family XI. CBTORHINID-ffl. (The Basking Sharks.) 

Largest of all fishes ; immense sharks with the gill openings ex- 
tremely wide, nearly meeting above and below ; mouth moderate ; 
teeth very small, numerous, conical, simple ; no nictitating mem- 
brane ; spiracles very small ; first dorsal and pectorals large ; sec- 
ond and anal small ; caudal lunate, the upper lobe the larger ; tail 
keeled on the side. One species, a huge, sluggish creature, found 
in Northern seas. 

17. CETORHINIJS BlaiuTille. (Krjrot, whale ; pii^, a shark.) 

22. C. maximns (Gunner). Basking Shark. Head small, 
snout blunt Gray. L. 85 feet ; depth nearly 6 feet. Open sea, 
S. to Va. {Eu.) 

Family XIL SQUATINID-ffl. (The Angel-fishes.) 

Ray-like sharks, with the body depressed, the pectoral fins very 
large, expanded in the plane of the body, the anterior margin bear- 
ing some resemblance to the bend of the wing in birds ; ventrals 
very large ; dorsal fins two, small, subequal, behind ventrals ; cau- 
dal small ; no anal ; gill openings wide, subinferior, partly hidden 
by base of pectoral ; spiracles wide, crescent-shaped, behind eyes ; 
mouth and nostrils anterior ; teeth small, conical, pointed, distant. 
A single species, in most seas. The singularly formed pectoral fins 
give an absurd resemblance to the conyentional pictures of angels. 

18. SQIJATINA Dumdril. (Rhina Giinther.) (Latin name, 

from squattis, skate.) 

23. S. sqnatiiia (L.). Angel-fish. Monk-fish. Skin rough, 
with small, stiff prickles; ashy gray above, usually much mottled. 
L. 3 or 4 feet. Warm seas, rarely N. (Eu,) 

Order V. RAIM. (The Rays.) 

The Rays, as a whole, differ from the sharks in having the 
gill openings underneath the fiat disk formed by the body and the 
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expanded pectoral fins. The tail is comparatively slendi 
fins are small. Spiracles present. The Rajidas produce h 
enclosed in leathery cases; most of the other Raice 
yiparous, bringing forth their young alive. 

Families of BaisB. 

a. Tail comparatively thick, with two dorsal fins; no serrated cai 

nor cephalic finn. I 

6. Snont mach produced, flat, armed with strong teeth on each ■ 

at right angles to its axis; body somewhat shark-like, the dil 

ually passing into the tail Pristio^ 

bb. Snout not saw-like; disk ending abruptly at base of tail. i 

c. Electric organs wanting; skin not perfectly smooth. . Raj|| 

cc. Electric organs present; a structure of honeycomb-like tubes I 

pectoral fins and head; skin perfectly smooth. . ToRPEDom 

aa. Tail slender, with but one dorsal fin or none, and usually armed 

serrated spine. 

d. Pectoral fins uninterrupted, confluent about the snout; teeth smal 

Dasyatu 

dd. Pectoral fins divided, leaving detached appendages (*' cephalic 
on the snont. 

e. Teeth very large, fiat, tessellated Aktobatii 

ee. Teeth yery small, flat or tubercular ; size enormous, largest of tl 

Mantd 

Family XIII. PRISTIDID-ffl. (The Saw-fishej 

Rays with elongate body, stout, thick tail, and a long sa 
snout, below which is the inferior mouth with small blunt 
Dorsals and caudal well developed. One genus, with 5 or 6 s] 
in warm seas. 

19. PRISTIS Latham, (nplcmis, one who saws ; the an< 

name.) 

24. P. pectinatuB Latham. Saw-fisu. Saw with 25 
pairs of spines. L. 10 feet. West Indies; occasional N. 
comb-toothed.) 

Family XIV. RAJIDM. (The Skates.) 

Rays with the disk broad, rhombic, more or less rough 
males usually with about two rows of strong spines on eacl 
toral ; tail rather stout, with a fold of skin on each side, an 
dorsal fins above ; caudal fin small or obsolete ; no serrated i 
no electric organs. Egg in a large leathery case, four-angle< 
having two tubular horns at each end. Grenera 4, specie 
mostly of the Northern seas. 

a. Caudal fin rudimentary; pectorals not confluent, leaving a tran 
area at the snout; ventrals deeply notched Ra 
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20. RAJA (Artedi) Linnfleus. (Rata or Raja, the Latin name.) 

a. Middle line of back and tail behind shoulders, anaimed in adult, with a row 
of spines in young; outline of disk before spiracles obtuse, without 
acute an^le at tip of snout. 

6. Rows of teeth about ^. 

25. R. erinacea Mitchill. Common Skate. Tobacco-Box. 
Spines largest on front of pectorals ; smaller ones on head, back, 
and shoulder girdle. Light brown, with round dark spots. L. 1^ 
feet. Smallest and commonest of our skates, from Va. northward. 
(Lat., hedge-hog.) 

bb. Rows of teeth about M. 

26. R. ocellata Mitchill. Big Skate. Similar to preceding, 
but much larger, and with additional rows of spines along the back 
and on sides of tail. Light brown, with dark spots ; usually a large 
white ocellus with a dark centre on P. behind. L. 3 feet. Mass. N. 

aa. Middle line of back and tail with a row of spines at all ages ; outline of 
disk before spiracles forming a more or less marked angle at tip of snout. 
c. Angle at tip of snout short, obtuse; teeth 1^; body and tail with 
strong spines with broad stellate bases. 

27. R. radiata Donovan. A median dorsal row of large spines 
or bucklers ; others about head. L. 1} to 2 feet. N. Atl. ; rather 
rare, S. to Cape Cod. (Eu.) 

cc. Angle at tip of snout acute, moderately long; teeth AJ; no coarse spines 
or bucklers. 

28. R. eglanteria Lac^pede. Prickles small and sharp ; a large 
spine on each shoulder. Brown, with darker bars and blotches. 
L. 2 feet. Cape Cod southward ; not common. {Eglantine, brier- 
rose.) 

ecc. Angle at tip of snout much produced, blunt; teeth M. 

29. R. laeviB Mitchill. Barn-door Skate. Spines of body 
very few and small, on head and back ; a row of larger ones on 
median line of tail ; female rougher, as is usual among rays ; snout 
very long, somewhat spatulate. Color brownish, with paler spots 
mostly ringed with darker. L. 4 feet. Va. N. ; not rare. (Lat. 
smooth.) 

Family XV. TORPBDINID-ffi. (The Electric Rays.) 

Trunk broad and smooth, the tail short and thick, with rayed 
caudal and usually two rayed dorsals, the first over or behind ven- 
trals ; a large electric organ made up of hexagonal tubes, between 
bead and pectorals. Genera 6, species 15, found in most warm 
seas; noted for their power of giving electric shocks. 

a. Dorsal fins two ; ventrals separate; spiracle placed nearly an eye's diameter 
behind eye Tobxvdq^^* 
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21. TORPEDO Dum^rU. 

30. T. occidentalia Storer. Torpedo. Cramp-fish. N 
FISH. Black, with obscure darker blotches ; spiracles with € 
edges. L. 3 to 5 feet. Cape Cod S. ; not common. 

Family XVI. DASYATIt)-^. (The Sting-Rays. 

Disk broad, the pectorals confluent anteriorly, forming ti 
snout ; tail, usually whip-like, sometimes short and stout, wit 
without fins, but never with two dorsals. Tail usually armed 
a sharp, retrorsely serrate spine above, near the base (this c 
duplicated and sometimes wanting) : ventral fins entire, i 
smooth or variously rough, the adult roughest. Mouth small, ' 
small teeth. Sexes similar. Genera 10, species 50, in i 
warm seas. The large spine or " sting " on the tail in most sp€ 
may inflict a dangerous wound. 

a. Tail slender, whip-like, without caudal fin, longer than the disk; **sti 

on tail strong Dastatis 

CM. Tail very slender and short, shorter than the very broad disk: 8 
minute or wanting PtbroplateAj 

22. DASTATIS Rafinesque. {Trygon Adanson.) 
(8acrvff, shaggy or rough ; /Sortr, skate.) 
a. Tail with a fold on its lower margin only, the upper edge rounded. 

81. D. centrums (Mitchill). Common Sting-Ray. Cl^ 
Cracker. Sting aree. Snout not prominent ; disk a little wi< 
than long; tail usually not quite twice length of disk. Ad 
with some stellate tubercles on back and tail. Color olive-broi 
L. 12 feet. Cape Cod S., common. (Kevrpov, spine; ovpd, tail.) 

aa. Tail with a fold of skin on its upper as well as lower margin. 

32. D. say (Le Sueur). Southern Sting-Ray. Wh] 
PAREE. Snout not prominent ; disk a little wider than long ; t 
nearly twice length of disk. Body and tail without large spin< 
N. Y., S. (To Thomas Say, a distinguished zoologist.) 

23. PTEROPLATEA, Muller & Henle. 

33. P. maclura (Le Sueur). Butterfly Ray. Disk near 
twice as broad as long, three times as long as tail ; sting on ta 
usually obsolete. Olive-brown, finely marbled and speckled ; ta 
with four dark blotches : front edge of disk with pale half-circuls 
spots. Va. S. (To William Maclure.) 

Family XVH. ABTOBATID^. (The Eagle Rays.) 

Pectoral fins interrupted, reappearing on tip of snout as one < 
two detached appendages or cephalic fins ; skull somewhat elevatet 
so that eyes and spiracles are lateral ; teeth large, flat, hexangula 
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the middle series largest. Otherwise essentially as in Dasyatidce, 
Genera 3, species 20, in the warm seas. 

a. Snout entire. 

b. Teeth very broad, in one series Stoasodon, 24. 

bb. Teeth in several series Aetobatis, 25. 

aa. Snout emarginate ; teeth in several series Rhimoptera, 26. 

24. STOASODON Cantor. (Aetobatis MiiUer & Henle.) 

(oTod, arcade ; odovs, tooth.) 

34. S. narinari (Euphrasen). Bishop Ray. Disk twice as 
broad as long. Tail very long, three or four times disk. Brown 
with many round yellowish spots. Warm seas, N. to Va. {Nari- 
narij the Brazilian name.) 

25. AETOBATIS BlainviUe (1816). (Myliobatis Dum^ril, 1817.) 

(dfTifc, eagle ; fiarlsy ray.) 

35. A. freminvillii (Le Sueur). Eagle Ray. Skin smooth ; 
color reddish brown. Cape Cod S. Scarce. (For Christian Pau- 
lin de Freminville, author of some papers on Plectognaths.) 

26. RHUTOPTERA Euhl. 

36. R. bonaans (Mitchill). Cow-nosed Ray. Cephalic fin 
emarginate, and placed below level of pectorals, so that the snout 
appears four-lobed when viewed from the front. Skin nearly 
smooth. Cape Cod S. " He enters the bay and ranges very exten- 
siyely the flats where the soft clam lives. These shell-fish he is 
supposed to devour, for a shoal of cow-noses root up the salt- 
water flats as completely as a drove of hogs would do." (MitchilL) 
(/2. quadrUoba Le Sueur.) (Lat., a buffalo.) 

Family XVm. MANTID^. (The Sea Devils.) 

Ra3r8 of immense size, similar to the AetobatidoB, but with the 
cephalic fins forming long ear-like appendages, and with the teeth 
▼ery small. Skin rough. Genera 2, species 7 ; among the largest 
of all fishes, found in warm seas. 
a. Teeth in lower jaw only ; mouth tenninal Manta, 27. 

27. MAITTA Bancroft. 

(MantOf blanket, *< a name used at the pearl fisheries of Panama, 
for an enormous fish much dreaded by the divers, whom it is said 
to devour, after enveloping them in its vast wings.") 

37. M. birostrlB (Walbaum). Sea Devil. Manta. Disk 
not quite twice as broad as long; tail as long as disk. Brown; 
disk 12 feet long; its breadth about 20. Tropical seas, N. to 
Delaware Bay. (Lat. bis, two ; rostrum, snout.) 
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Subclass HOLOCEPHAU. 

This group, defined on page 13, is equivalent to the 

Order VI. HOLOGEPHAIil. 

Skeleton cartilaginous ; gill cavity with four clefts withiii| 
externaUy with a single opening, which is covered by a fold of 
within which is a rudimentary opercle. No spiracles. Jaws n 
out separate teeth, but armed with bony plates. Notochord per 
ent, the vertebrae consisting of rings around a notochordal she 
No air-bladder ; intestine with a spiral valve ; skin smooth, wit 
highly developed mucous system. Dorsal fin with a strong e^ 
One family. (oXor, solid ; Ke</>aXi7, head.) 

Family XIX. CHIM^RID^. 

Forehead of males with a movable cartilaginous hook, tui 
forward and armed with prickles at tip. Oviparous, the < 
cases elliptical, with silky filaments. Two genera, 5 or 6 spe< 
in cold waters. Fishes of most singular appearance, unlike i 
thing else. 

a. Snout soft, not ending in a cutaneous flap ; tail not bent upward. 

Chimjera 

28. CHIMiERA Linnaeus. 

(XifUKpa, ChimoBra, a fabulous monster, with the head of a 1 
body of a goat, and tail of a serpent.) 

38. C. afBlnla Capello. Color plumbeous. Cold or deep W2 
S. to Cape Cod. (^u.) (Lat., related, — to C monstrosa.) 
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Subclass TELEOSTOMI. (The Tbue Fishes.) 

Skeleton usually bony, sometimes cartilaginous. Skull with 
sutures ; membrane bones (opercle, preopercle, etc.) present ; gill 
openings a single slit on each side ; gills with their outer edges 
free, their bases attached to bony arches, normally four pairs of 
these, the fifth pair being modified into tooth-bearing pharyngeals ; 
median and paired fins developed, the latter with distinct rays. 
Ova small ; no claspers. Heart developed, divided into an auricle, 
ventricle, and arterial bulb. Lungs imperfectly developed, or modi- 
fied to form a swim-bladder, or entirely absent. 

We here include under one head the Ganoids and the Teleosts. 
The former type is chiefly composed of extinct forms. While 
many of its representatives are extremely dissimilar to the bony 
fishes, there is a gradual series of transitions, and between the 
HcUecomorphi of the Ganoids and the Isospondyli of the true 
Teleosts, the resemblance is much greater than that between the 
Halecomorphi and many other Ganoids The Ganoids are, in fact, 
the most generalized of the true fishes, those nearest the stock from 
which the Teleosts on the one hand, and the Dipnoi and Batrachia 
on the other, have sprung. The real value or rank of some of 
the current orders or suborders is still doubtful. (rcXcor, perfect ; 
ordfui, mouth.) Omitting orders not represented in our waters, 
we have the following analysis of 

Orders of Tme Fishes. 

a. Arterial bulb muscular, with numerous valves; optic nerves forming a 
solid chiasma; ventrals abdominal; air-bladder with a duct; tail 
Btroogly heterocercal throughout life; some fius usually with fulcra. 
(Series Gamoidei.) 
6. Skeleton cartilaginous; ventrals with an entire series of basilar seg- 
ments. ( Chondrottei. ) 

c. Maxillary and interopercle obsolete; skin ni^ed; air-bladder cellular. 

Selachostomi, Vn. 

cc. Maxillary and interopercle present; skin with bony shields; air- 
bladder simple Glamiostomi, YHI. 

66. Skeleton bony; ventrals with basilar segments rudimentary; air-bladder 
cellular, (ffolattei,) 

d, Vertebrs opisthocoelian (ooncavo-convex) ; maxillary transversely 

divided in several pieces ; scales rhombic, enamelled plates. 
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dd. Vertebne amphicoelian (doable concave); maxillary not 

divided ; scales cycloid Hale< 

acL, Arterial bulb thio, with a pair of opposite valves; optic nc 
not forming a solid chiasma. (Series Telbostsi.) 
e. Air-bladder (if present) connected by an air-duct with 
canal, this persistent throughout life ; ventral fins (if pi 
nal, without spines, their basilar segments rudlmentaL 
fishes.) (Physostomu) 
f. Shoulder girdle attached to the skull by means of a poe 
(suprascapula) ; form not eel-like. 
g* Praecoracoid arch, present. 

h. Maxillary bone imperfect, forming the base of a long 

subopercle nor symplectic bone ; four anterior vex 

* modified, co-ossified, and with an ossicola auditus; supip 

and parietals co-ossified; no scales. . • NsMAToaiii 

hh. Maxillary bone perfect, not entering into a barbel (rand| 

wanting); subopercle and symplectic bone present. 

t. Anterior vertebrae modified, co-ossified, and with tin 

auditus EvBSTOGiU 

u. Anterior vertebrae similar to the others, separate, am 

ossicula auditus IsosFOifD^ 

gg* Prscoracoid arch obsolete; anterior vertebras not modifti 
tal bones separated by supraoccipital; head scaly. 

HafiA 

ff. Shoulder girdle not attached to the skuU; no pnDCotii 
parietal bones in contact; maxillaiy wanting or united 
palatines; form eel-like Afo: 

ee. Air-bladder without duct (in the adult) ; ventral fins withost \ 
ments, usually anterior in position ; spines usually present hi 
pectoral fins not on the plane of the abdomen ; parietal h^ 
ally separated by the supraoccipitaL (Spiny-rayed fishes 
(PAy«oc/ya<t.) 

y. Shoulder girdle connected to the skull by a post-temporal. 

"k. Lower pharyngeals co-ossified ; no spines ; ventrals abdomini 
line on side of abdomen SYNBxroGirAi 

Ick. Lower phar3nigeals separate (or united, and the dorsal 
spines.) 

/. Gills tufted; pharyngeal bones and most of the branchihy 
ing; skin with bony plates Lophobsasch 

H, Gills pectinate (as usual in fishes). 

9». Superior branchihyals and pharyngeals reduced in 

ventrals sub-abdominal. .... Hemibranchi 
mm, Superior branchihyals and pharyngeals in normal dev( 

». Ventral fins abdominal Percesoc 

nn. Ventral fins thoracic or jugular, 
o. Pectoral fins not pedicula^e, the gill openings in from 
j9. Bones of the jaws distinct. 

q. Cranium normal AcAin^HOPT 

qq* Cranium twisted, so that both ej'es are on the i 
of head ; no fin spines. . . Hetebosoma' 
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pp. Bones of jaws co-ossified, the maxillary with the pre- 
maxillary, the deatary with the articular. 

Plectognathi, XXII. 

00. Pectoral fins pedicolate, the basal bones reduced in number 

and elongate, the gills in their axils. Pediculati, XXIII. 

More than two hundred families are now recognized among the 
true fishes. The characters on which family divisions are based 
are usually internal, and often difficult for the beginner to ascer- 
tain. The boundaries and definitions of many families are also 
still uncertain. Instead, therefore, of giving a natural analysis 
under each order of the families included within it, I have thought 
it best to give instead an Artificial Key by which the student can 
recognize any of the families of True Fishes included in this work. 
For analytical keys showing, in some degree, the natural charac- 
ters, the student is referred to Jordan and Gilbert's Synopsis of the 
Fishes of North America. A repetition of these analytical tables 
would consume considerable space, and would not be of much aid 
to any but advanced students. 

Artifleial Xej to the Pamilies of True Pishes included in the 

Present Work. 

Sxsiss I. Ventral Fins pkebent, abi>ominai«. 

A, Dorsal fins two, the anterior rayed, the posterior adipose. 
B. Body naked ; head with 4 to 8 barbels ; dorsal and pectoral each with 

a strong spine SiLiTBiDiB, 24. 

BB, Body scaly ; no barbels ; no spines. 
C, Maxillary wanting, or grown fast to premaxillary ; head scaly. 

STSODOMTIDiE, 32. 

CC. Maxillaries dJstmct; head naked. 
D. Scales ctenoid; margin of upper jaw formed by premaxillaries 
alone PERCOPsiDiE, 35.^ 

BD, Scales cycloid; margin of upper jaw formed in part by maxil- 
laries. 
E, Stomach a blind sac, with few pyloric Cfleca. (Smelt, etc.) 

AROENTIKIDiE, 83. 

EE, Stomach siphonal, with many pyloric csca. Salmonid^ 34. / 
AA» Dorsal fin single, with free sj^nes before it; body naked, or with bony 

plates ; ventral rays, 1, 1, GASTEBOSTEiDiS, 45. ^ 

AAA, Dorsal fins two, the anterior of simple rays or spines, the posterior 
chiefly of soft rays; ventrals, T, 6. 
F. Teeth very strong, unequal ; a lateral line present. Sphyb^enld^ 48. 
¥F, Teeth small, subequal; no lateral line. 
G. Dorsal spines slender, 4 to 8; anal spine 1. . . ATiiEKUiiUiK, 47 
GQ. Dorsal spines stout, 4; anal spines, 2 or 3. . . . MuoiLiDiS, 46* 
AAAA» Dorsal fin single, of soft rays on^ (sometimes preceded by fulcra or 
followed by finlets). 
B, Tail evidently hetenK:erca]. (Ganoid fishes.) 
/. Caudal forked, the lower lobo well developed. 
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J. Body naked; snout spatulate; mouth wide, without barhels; < 

with fulcra Polyodontid. 

J J, Body with 5 series of bony shields; head with bony s) 
mouth inferior, toothless, preceded by 4 barbels ; fins with f 

ACIPENSERID. 

//. Caudal rounded or lanceolate; head with a bony casque. 
X. Scales ganoid (rhombic, enamelled plates); no gular plate; fim 

fulcra; dorsal fin short Lepisosteid^ 

XX, Scales cycloid ; a bony gular plate; no fulcra; dorsal long. 

AMnD^ 

EH. Tail not evidently heterocercal (except in the very young). 
Y, Scales cycloid. 
K, Side of belly with a conspicuous ridge or lateral line ; pectora 
inserted high, on or above the axis of the body ; lower lo 
caudal longest; lower pharyngeals united. . Exoccetidj 
KK. Edge of belly without conspicuous ridge or lateral line; pei 
fins inserted usually below axis of body; lower i^ryn 
separate. 
M, Vent before ventrals ; eyes rudimentary. . AxBLTOPSiDii 
MM. Vent behind ventrati; eyes normal. 
N. Head more or less scaly. 
0. Upper jaw not protractile, its margin formed by maxill 
posteriorly. 

P, Teeth cardiform, unequal EsociDiS 

PP. Teeth villiform, equal Umbbida 

00, Upper jaw very protractile, its edgcBormed 1^ prem 

laries alone drpRiNODoiiTiD^ 

NN. Head without scales. 

Q. Gill membranes united with the isthmus; lower pharyng 

falciform; mouth toothless; anterior vertebrae coalesct 

R, Pharyngeal teeth larger, in one or more rows, the i 

row with less than 8 teeth; dorsal (in native spei 

with less than 10 rays Cypbinid^ 

BR* Phar3mgeal teeth very numerous, in one row; dorsal 

ten or more OxTOSTOMiDiB, 

QQ, Gill membranes free from the isthmus; lower pharyng 
flattish ; anterior vertebne not modified. 
S, Lateral line present. 

T. Lower jaw with a gular plate ; fins with scaly sheati 

ELOPIDiB, 

TT, Lower jaw without gular plate. 
U, Tongue with canine teeth; mouth terminal, obliqn< 

HlODONTID^ 

UU, Tongue with blunt teeth ; mouth inferior, horizoni 

AliBUUDJB, 

89, Lateral line wanting. 

V, Mouth very wide, the maxillary reaching much beyt 

eye ; snout short. . • . . . Stolephobid^b, 

VV, Mouth moderate, the maxillary scarcely extend 

beyond eye Clupeidje, 

YY. Scales none; caudal with a long filament; snoij^long, tubu 
with the small mouth at the end Fistulabhixal 
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SsRiss II. Ventral Fins present, thoracic or jugular. 

A, Eyes ansymmetrical, both on same side of head. . PLEURONECXiDiS, 89. 
A A, Eyes symmetrical. 
2f. Gill openings in front of pectorals. V 

C. Body more or less seal}', or armed with bony plates. 
J), Ventral fins united into one; no lateral line; gill membranes 

joined to isthmus.' Gobiid^, 82. 

P/). Ventral fins separate. 
E, Top of head with a large sucking-^lsk, modified from the spinous 

dorsal Echknkipip^ 50. 

EE, Top of head without sucking-disk. 
F, Ventral ravs, 1-6. » 

G. Suborbital with a bony stay which extends tfiaeftk$ the cheeks 

to or towards the preopercje; cheeks sometimes entirely ...^ 
bony. 
ff. Pectoral fin with 2 or 3 lower rays detached and separate. 

Triglid^, 76. 

HH, Pectoral fin entire; slit behind fourth gill small, or 
wanting. 
/. Dorsal spines, 9 to 17; anal spines three; eyes lateral. 

-ScORPiENIDiE, 72. 

//. Dorsal spines, four; eyes superior. Uranoscopid^e, 81. 
* GG. Suborbital stay wanting ; cheeks not mailed. 

K, Dorsal spines all or nearly ail unconnected by membrane. 

L. Body elongate, subteretc Elacatid^, 51. 

LL, Body oblong or ovate, compressed. 
M, Caudal peduncle very slender, the fin widely forked. 

CARANGIDiB, 56. 

MM, Caudal peduncle stout, the fin little forked. 

Stromateid^, 58. 

. KK. Dorsal spines, if present, mostly connected, by membrane. 
N. Dorsal and anal each with 4 or more finlets ; scales minute. 

SCOMBRIDiE, 55. 

Ny. Donal and anal without finlets, or with but one each. 
0. Throat with two long barbels .... Mullid.e, 67 
^0, Throat without barbels. 

P, Anal preceded by two free spines (these often obsolete 
with age). 
Q. Scales very small, cycloid. . . Carangid^ 5G. 
QQ. Scales moderate, ctenoid. . . PoMAXOMiDiE, 57 
PP. Anal without free spines. • 
B. Tail with a fleshy keel on each side. 

Carangid^b, 56. 
HR. Tail not keeled. 
8, Dorsal fin very long, without distinct spines; 
caudal deeply forked. . CoRYPHiSNiD^ 19. 
88, Dorsal fin with distinct spines; gill membranes 
free from isthmus. 
T, Vomer with teeth. 

U, Anal spines none; eyes on top of head. 

Uranosgopid^ 81. 
UH, Anal splnesi one or two. 
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r. Anal rayi more than 90 Pomatomiix 

V V, Anal rays less than 20 Pkrcio 

VUU, Anal spines three. 

W* Pseudobrancliue small, fleshy, covered by skin. 

Ckntrarchio 
W W, FMudobrancbiae large, exposed. 
X. Maxillary slipping under preorbital for its whole length. 

Sparid 
XX. Maxillary not slipping under preorbital for its whole leng 

Seiiravio 

UUUU» Anal aiiines, 4 to 10 CextrarcbiH. 

TT, Vomer without teeth. 

F. Teeth setiform (tooth-brush like) ; soft parts of vertica 
densely scaly; body elevated; dorsal deeply notched. 

£fhippid. 
YY, Teeth not setiform. 
Z, Lateral line obsolete ; dorsal spines about 4. 

Elabsomatidj 
ZZ. Lateral line present, 
a. Anal spines 1 or 2 ; a large slit behind fourth gilL 
h. Lateral line extending on caudal fin ; snout scaly. • • Scianidj 
66. Lateral line not extending on caudal fin; snout scaleless. 

Vexlctda 
aa. Anal spines 3. 

c. Slit behind fourth gill none; lower pharyngeals completely un 

jaws witli canines in front Labrid^ 

cc. Slit behind fourth gill large. 
d. Anal with more than 15 soft raj's; preopercle serrate. 

STROMATEIDil 

dd. Anal with less than 15 soft rays. 
e. Maxillary slipping beneath the broad preorbital for its m 

length; dorsal spines more than 10 SrARiDiE 

ee. Maxillary not slipping beneath the narrow preorbital. 
y Dorsal spines 12; premaxillaries moderately protractile; p 

dobranchiae large Lobotid^ 

yy Dorsal spines 9 or 10; premaxillaries extremely protrac 

pseudobranchise concealed GERRiDiB. 

FF. Ventral fins with or without spine ; the number of rays not I, 5. 

X. Upper jaw prolonged in a sword. ...... IsTioPHORiDJB, 

XX, Upper jaw not sword-like. 

f. Dorsal fin low, of spines only BLBNifnDiiE, 

ff. Dorsal fin of spines anteriorly, of soft rays posteriorly. \^ 
g. Ventral rays 7; vent anterior; dorsal spines Z or 4. 

Aphbedodbrid^ 
gg. Ventral rays 1, 1; dorsal spines free; vent normal; body niaile 

GASTEKOSTEIDiB, 

ggg- Ventral rays I, 4 ; body scaly ; pectoral fin divided td base 

two unequal parts CEPHALACANTHlDiBy 

fff. Dorsal of soft rays anteriorly, with low spines posteriorly, 

LYOODID.S, 

ffff. Dorsal fin of soft rays only. 
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k. Dorsal fin very short; body mailed AooNiDiE, 74. 

AA. Dorsal fin very long; body with small scales. 
». Dorsal and anal joined to the caudal. 
j. Gill membranes free from the isthmus; ventrals very slender, 

barbel-like Ophidiid.£, 87. 

Jj. Gill membranes united to the isthmus. . • Lycodidjs, 86. 
u. Dorsal and anal free from caudal; tail isocercal. Gadid^, 88. 4« 
CC, Body scaleless, smooth or more or less prickly or warty. 
k. Breast with a sucking-disk. 
/. Gill membranes free from isthmus ; no spinous dorsal. 

Gobiesocidje, 80. 
U, Gill membranes attached to the isthmus. 

m. Skin smooth Lipabididj!, 77. 

mm. Skin warty Cyclopt£RID2B, 78. 

kk. Breast without sucking-disk. 

n. Ventrals completely united. GoBimiEE, 82. 

nn. Ventrals separate. 
0. Ventral rays I, 5. 
p. Dorsal and anal with finlets. . . • ScoMBRiDiC, 55. 
2)p, Dorsal and anal without finlets ; two free anal spines. 

Carakoid^ 56. 
00. Ventral rays less than I, 5. 

q. Upper jaw prolonged into a sword. Istiophoridjb, 53. 
qq. Upper jaw not prolonged into a sword. 
r. Suborbital with a bony stay. . . . CoTXiDiB, 78. ^ 
rr. Suborbital without bony stay. 
s. Dorsal spines two or three; teeth strong. 

Batraohid^ 79. 
M. Dorsal spines 4 to 6 ; teeth small. 

GASTEROSTEIDiE, 46. ^ 

S88, Dorsal spines numerous ; teeth comb-like. 

BLENNIIDiE, 83. 

BB. Gill openings small, behind the pectoral fins, which are pediculate. 
t. Gill openings in or behind lower axil of pectorals ; mouth large, 
terminal. 
«. Pseudobranchise present; head broad, depressed; mouth very 

large, with large unequal teeth Lofhiid^,- 96. 

««. Pseudobranchis none ; head compressed ; teeth small. 

AUTENNARIIDiE, 95. 

U, Gill openings in or behind upper axil of pectorals ; mouth small, 
below a projecting snout. . • Malthid^ 94. 

SxsiES IIL Ventral Fins entirely wanting. 

A. Gill membranes joined to the isthmus, so that the gill openings of the two 
sides ara not connected. 
B. Dorsal fin single, of spines only (these sometimes slender, like soft rays). 

C. Molar teeth present ANARRHicHADiDiC, 85. 

CC, Molar teeth none. 
/>. Mouth vertical ; body naked. . . . Crypt acanthodid.c, 84. 
/>/>. Mouth not vertical ; body scaly BLi&Kt&uv>2i^^'^. 
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BB. Dorsal fins two, the anterior spinoas; teeth incisor-like. 

Balistidj 
BBB. Dorsal fin single, of soft rays only. 
E. Snout tubular, bearing the short toothlefss jaws at the end ; 

mailed Stkonatuiu^ 

EE. Snout not tubular. 
F. Body elongate, eel-shaped; niaxillaries and premaxillaries co 
cent with vomer and palatines. 
G. Lower jaw projecting ; skin covered with linear imbei 
scales arranged at right angles with each other. 

ANGUILLIDiK 

GG. Lower jaw not projecting; skin scaleless. . . Echelid^ 
FF, Body not eel-shaped. 
H, Breast with a sucking-disk. 

1. Skin smooth. LiPARiDiDiB, 

//. Skin warty CYCLOPTERiDiS, 

nil. Breast without sucking disk. 
J. Teeth in each jaw confluent into one. 
K. Body compressed, the skin rough. .... Molid^b, 
KK, Body not compressed, armed with spines. 

DlODO:«TID^ 

J J. Teeth in each jaw confluent into two. Tetraodomtid^/E, 
AA, Gill membranes free from the isthmus. 

L. Vent at the throat ; vertical fins separate. . . AMBLTOPSiDiS, 
LL. Vent nonnal. 

M. Caudal fin wanting ; body naked Trichiurid^k, 

MM, Caudal fin present. 

N. Upper jaw produced in a sword Xiphiid^e, 

NN. Upper jaw without sword. 

O. Body ovate, much compressed Stromateid.^ 

00. Body oblong or elongate; gill membranes not united. 
P, Jaws toothless, the lower projecting . AMMODYTiDiE, 
PP, Jaws with teeth, the lower not projecting. ©PHiDiiDiE, 



Series GANOIDEI. (The Ganoid Fishes.) 

The name Ganoidei was first used by Agassiz for those fish 
which are armed with bony plates, instead of regular cycloid « 
ctenoid scales. Later, Johannes Miiller, one of the greatest < 
systematic zoologists, restricted the group to those fishes whic 
show more or less distinct reptilian or batrachian afiSnitles, an 
especially affinities with the mailed fishes of the Devonian an 
Carboniferous ages. The group is a heterogeneous one, and on 
practically scarcely susceptible of definition. Some of the Ganoid 
are closely allied to the Teleosts ; some approach the Dipnoi, an 
some again resemble the Holocephali, The existence of the soli 
optic chiasma, the presence of several valves in the arterial bull 
and of a more or less developed spiral valve in the rectum, distil 
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guish the living Ganoids from all Teleosts, but none of these char- 
acters can be verified in the extinct forms. It seems to us better 
not to regard the Ganoids as a separate class or subclass, but to 
unite them with the Teleosts. (yavos, splendor, from the enam- 
elled scales.) 

Order VII. SELACHOSTOMI. 

This order contains but one family. (aiXaxos, shark or other 
cartilaginous fish; arofiat mouth.) 

Family XX. POLYODONTID^. (The Paddle- 
Fishes.) 

Body fusiform, the skin mostly smooth ; snout prolonged in a 
flat, spatulate blade, which overhangs the broad, terminal mouth ; 
the "spatula " with a reticulated framework ; teeth very numerous, 
minute, disappearing with age ; opercle rudimentary, its skin pro- 
duced in a long flap ; gills 4^ ; no pseudobranchias ; gill rakers very 
long, in two rows, separated by membrane ; gill membranes con- 
nected, free from isthmus; one branchiostegal ; spiracles present. 
C. fin with fulcra ; D. posterior ; tail lieterocercal, the lower lobe 
nearly as long as the upper; sides of tail with rhombic plates; 
air-bladder large, cellular ; stomach csecal, the pyloric caeca form- 
ing a branching, leaf-like organ. Singular fishes, feeding on mud 
and minute organisms which they stir up on the bottom with the 
long oar-like snout. Two species, Psephunts gladius of rivers of 
China, and the following. 

a. Gill rakers very fine and numerous; caudal fulcra many, small. 

POLYODON, 29. 

29. POLYODON (Lacdp^de) Bloch & Schneider. 
(ttoAvj, many ; odwv, tooth.) 

39. P. spathola (Walbaum). Paddle-Fish. Spoon-Bill. 
DucK-BiLLED Cat. Olivaceous ; opercular flap in adult reaching 
v.; head with flap and spatula more than half length. D. 55, 
A. 57, V. 45. L. 6 feet. Miss, valley; common in larger streams. 
{P. folium Lac.) (Lat. spatula.) 

Order VIIT. GLANIOSTOMI. 

This order contains only the family of Sturgeons. (yXoi/tr, cat- 
fish ; oTiJpi, mouth.) 

Family XXI. ACIPENSBRID-^E- (The Sturgeons.) 

Body elongate, fusiform, with five rows of bony keeled shields, 
the skin between these rows with small or minute plates; snout 
produced ; mouth inferior, protractile, toothless ; four barbels in a 
crom-row before mouth ; gills 4 ; an accessory opercul&r ^\iV\ xi^ 

3 
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branchiostegals ; head covered by bony plates joined by suta 
gill membranes joined to isthmus ; vertical fins with fulcra ; d( 
and anal posterior; tail heterocercal ; air-bladder large, siin 
stomach not csecal, with pyloric appendages; rectum with sj 
valve. Seas and rivers of northern regions; feeding on m 
animals and plants sucked in through the tube-like mouth. Gei 
2, species about 20. 

The sturgeons change considerably with age. The snout 
comes shorter and blunter, the shields smoother, and some of 
shields often fall off or arc absorbed in old age. 

a. Spiracles obsolete ; snout broad, shovel-shaped, depressed above ; row 
bony shields coalescont behind the dorsal, so that the depressed ta 
completely mailed ; gill rakers small, fan-shaped, ending in 3 or 4 poi 

SCAPHIBHTNCHUS, 

aa. Spiracles present; snout sub-conic; rows of bony shields nowhere < 
fluent, the tail not depressed nor mailed ; gill rakers lanceolate. 

30. SCAPHIRH7NCHX7S Heckel. (Scaphirhynchops Gill 

((T/cd^i;, spade ; pvy^oSf snout.) 

40. S. platyrhynchuB (Rafinesque). Shovel-nosed Sti 
GKON. White Sturgeon. Body elongate, tapering into i 
slender depressed tail, which extends in the young beyond C. at 
slender filament ; shields sharply keeled ; dorsal shields 15 to 1 
lateral, 41 to 46 ; ventral, 11 to 13. L. 5 feet. Miss. Valley, el 
common. (xrXaTi;;, fiat; pvyxos^ snout.) 

31. ACIPENSER (Artedi) Linnaeus. (Lat., sturgeon.) 

a. Plates between vent and A. large, in one or two rows. 

b. Space between dorsal and lateral shields with stellate plates of mod 
ate size in 5 to 10 series: last dorsal shield of moderate size, nu 
than half length of one before it. 

41. A. sturio L. Common Sturgeon. First dorsal fulcru 
somewhat enlarged, its surface rough ; dorsal shields 9 to 1 
lateral shields 2G to 31 ; ventral, 9 or 10; 2 rows of 2 shields eac 
with one median shield between vent and anal. D. 40, A. 5 
L. 8 to 12 feet. N. Atlantic, ascending rivers; commonest N., 
to S. C. (A. oxyrhynchus MitchiU, the American form; said 
have usually fewer lateral shields.) {Eu,) (Lat., sturgeon.) 

hb. Space between dorsal and lateral shields with minute plates in vc 
•many series, 
c. Last dorsal shield of moderate size, more than half length of nc 
the last ; dorsal shields 15 or 16. 

42. A* rubicundus Le Sueur. Lake Sturgeon. Rock Stu 
GEON. First dorsal fulcrum slightly enlarged ; dorsal shields 1 
lateral 38, ventral 10 ; 3 shields in a single row between anal \ 
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and vent. D. 42, A. 27. Changes greatly with age, the young 

with sharp snout and very rough shields, and the spines strongly 

hooked ; Uie adult with blunt snout and small smooth shields, most 

of them finally lost. L. 6 feet. Miss. Valley, Great Lakes, and 

N., abundant, ascending rivers in spring, but not entering the sea. 

(LaU^ ruddy.) 

ce. Last dorsal shield very small, less than half length of next the last ; 
dorsal shields 10 to 12. 

43. A. brevirostrum Le Sueur. Snout short, bluntish, much 
shorter than rest of head. Dorsal shields 11 ; lateral, 30 ; ventral, 9 ; 
one shield between anal and vent. D. 43, A. 24. N. Y. to Fla., 
scarce. (Lat*. brevis, short; rostrum, snout.) 

Order IX. GINGLYMODI. 

This order, defined on page 25, contains but one family among 
recent fishes, although it has many allies among extinct forms; 
(yiyyXvfioSi hinge ; cido;, tooth.) 

Family XXII. LBPISOSTBID^. (The Gar-fishes.) 

Body subcylindical, covered with rhombic enamelled " ganoid " 
scales, imbricated in oblique series which run downward and back- 
ward. Jaws both elongate, the upper always projecting ; pre- 
maxillary forming most of upper jaw, the maxillary transversely 
divided into several pieces; lower jaw formed much as in rep- 
tiles ; both jaws with an outer series of small teeth followed by one 
or two series of larger teeth of peculiar structure ; close-set, rasp- 
like teeth on jaws, vomer, and palatines ; tongue toothless, broad, 
emarginate; external bones of head very hard, rugose. Eyes 
moderate; nostrils near end of snout; pseudobranchiae present, 
besides an opercular gill ; B. 3 ; no spiracles ; air-bladder cellular, ' 
joined by a glottis to the oesophagus, resembling the lungs of rep- 
tiles, and used in respiration. Fins with fulcra ; D. short, nearly 
opposite A.; tail heterocercal, produced as a filament in young; 
vertebrae with ball and socket joint, as in reptiles ; pyloric coeca 
many. One genus now living, with 8 or 4 species. Singular fishes, 
inhabiting the lakes and larger rivers of Eastern North America. 
The species are extremely variable in coloration, length of snout, 
proportions, etc., a fact which has given rise to a multitude of use- 
less specific names. 

32. LEPISOSTEUS Lac^pMe. 
(Xfwiff, scale; 3orcov, bone; more correctly written Lepidosteus^ 

but the above is the original word.) 
a. Beak long and slender, the snout more than twice length of rest of head. 

44. Ik osMiis (L.). Common Gar-Pike. Long-nosed Gar. 
Biix-FiSH. Olivaceous; vertical fins and posterior parts mtV^ 
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round black spots, distinct in yoting ; very yooQg with black 
band. Length of snout 15 to 20 times its least width; largo] 
of upper jaw in one row in the adult. Head 3 in length. 
A. 9, v. 6, P. 10. Lat. 1. 62. L. 5 feet. Great Lakes to 
and Mexico; abundant. (Lat, bony.) 

aa. Beak shorter and broader, the snont not much longer than rest of 
b. Large teeth of upper jaw in one row on each side in adult: (an a( 
row on the palatines sometimes present in young.) | 

45. L. platyBtomas Rafinesque. Short-nosed GARf4f 
Snout usually 1 to 1^ times rest of head, its length 5 to 6 timli 
least width. Head 3^ in length, otherwise almost exactly i 
L, osseusy the color rather darker, the size smaller. L. 3 i 
Miss, valley, etc., less common N. (irXorvr, flat ; ardfui, moutli 

bb. Large teeth of upper jaw in two series, the inner along outer ed| 
palatines. 

46. L. triBtCBchos (Bloch & Schneider). Alligator € 
Manjuari. Snout usually shorter than rest of head, its 1 
width 3^ in its length, otherwise essentially like the others ; 
reaching an enormous size. L. 10 feet. Ills, to Mexico and C 
(rpUy three ; oToc;(of, row.) 

Order X. HALECOMOBPHI. (The Bow-fins.] 

This group, characterized on page 26, contains a single fai 
among recent fishes. (Lat. halecy herring ; fu)p<l)fif form.) 

Family XXllL AMIID-ffl. (The Bow-fins.) 

Body oblong, robust, with thick cycloid scales. Head 
conical, bluntish, covered above by a very hard bony hek 
lateral margins of upper jaws formed by the maxillaries, which 
divided by a lengthwise suture. Mouth horizontal, its cleft extt 
ing beyond the small eye ; lower jaw broad, a broad bony stris 
gular plate placed between its rami ; premaxillaries not protract 
jaws each with an outer series of conical teeth, behind them in 
lower a band of rasp-like teeth ; small teeth on vomer, palati 
and pterygoids ; anterior nostril with a short barbel ; cheek "\ 
a bony shield. B. 10 to 12. No pseudobranchiae, nor operc 
gill ; two lanceolate striate appendages on each side of isthn 
gill rakers very short, stout. Lateral line present. Dorsal 
long and low, nearly uniform ; no fulcra ; anal fin short ; tail h 
rocercal. VertebraB double-convex, as usual among fishes. . 
bladder, somewhat as in the Dipnoi and Batrachia, cellular, bifi< 
front, connected by a glottis with the pharynx. No closed 
duct ; no pyloric cceca. One species known, in the lakes and s 
gish waters of North America, — a voracious fish, remarks 
tenacious of life, and with soft and pasty fiesh. 
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33. AMIA Linnseus. (Amiatus Rafinesque.) (d/ua, ancient 

name of some fish.) 

47. A. calva L. Bow-fin. Mud-fish. Dog-fish. "John 
A. Grindle." Blackish olive, sides with greenish reticulations, 
lower side of head with dark spots ; ^ with a black ocellus edged 
with orange at base of C. above. Head 3J; depth 4. D. 48. 
A. 11. Lat. 1. 67. (J 18 inches; 9 24. Swamps and lakes, Vt. 
to Dakota, Fla., and Texas; abundant in lowlands. A fish of 
great interest to zoologists, from its relation to earlier types. 
(Lat., bald.) 

Series TELEOSTEI. 

We now take up the series of Teleostei proper, or true Bony- 
fishes, a group comprising the great majority of existing fishes. 
It is apparently descended from the Ganoid type, the Nemato- 
gnathi being apparently allies or descendants of the Glaniostomi, 
and the Isospondyli of the Ilalecomorphi, As a whole, the Tele- 
ostei differ from the Ganoids in the more perfectly ossified skeleton, 
the less heterocercal tail, the degradation of the air-bladder and 
the arterial bulb, and in the simplicity of the optic chiasma. 

The Teleostei are divisible into two great groups, with rather 
ill-defined boundaries, — the Physostomiy or soft-rayed fishes, and 
the Physoclystif or spiny-rayed. The members of the former 
group have throughout life a slender duct, by which the air-bladder 
is joined to the alimentary canal. In most cases the fin-rays are 
soft, the ventrals abdominal, the pectorals placed low, and the 
scales cycloid. Although the typical Physostomi differ in many 
ways from the more specialized Physoclystiy yet as we approach 
the junction of the two groups the subordinate differences disap- 
pear, leaving finally the presence of the air-duct in Physostomi as 
the only differential character. In view of this close relation of 
the two groups, several writers, following Professor Gill, have re- 
moved as separate orders various aberrant forms, leaving the bulk 
of both groups in one large order, Teleocephali, with numerous 
suborders. We prefer to regard most of these suborders as dis- 
tinct orders rather than to treat the heterogeneous group of 
Teleocephali as an "order." (rcXcor, perfect; ovrtovj bone.) 

Order XI. NEMATOGNATHI. 

Thb order contains several families, which agree in having the 
subopercle wanting, the anterior vertebrae coalesced, and the max- 
illary reduced to the bony core of a long barbel None of the 
order have scales, (i^fui, thread; yvoBos, j&w.) 
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Family XXTV. SILURID-ffl. (The Cat-fishes.) 

Body more or less elongate, naked or with bony plates ; mai 
of upper jaw formed by premaxillaries only, the rudiment 
maxillaries forming the base of a long barbel; teeth an villif< 
bands. Dorsal fin usually present, short, above or before ventn 
usually an adipose fin behind dorsal. Firft ray of dorsal ^d j 
torals usually developed as a stout spine. Lower pharyngi 
separate. Air-bladder present, large. A vast family of m 
than 100 genera and 900 species, mostly of the rivers and swan 
of warm regions, especially of South America and Africa. A 1 
species are marine. Many of them are excellent as food, and 
are very tenacious of life. 

a. Dorsal short, placed before ventrals ; adipose fin present; gill membra 
more or less free from isthmus ; body naked. 
b. Anterior and posterior nostrils close together, neither with a barbel, 
posterior with a valve; palatines with teeth; caudal forked. Mar 
species. (TachymriruB.) 

c. Lower jaw with 2 barbels; maxillary barbel band-like; dorsal « 

pectoral spines ending in striated filaments. . Ailukichthvs, 
cc. Lower jaw with 4 barbels ; spines not filamentous. Tachysurus, 
bb. Anterior and posterior nostrils well separated, the posterior witii 
barbel; barbels 8; teeth in jaws only. (Ictalurinas,) 

d. Adipose fin with its posterior margin free. 

e. Premaxillary band of teeth, without backward processes. 

/. Supraoccipital bone prolonged backward so that its emargim 

apex fits closely around the anterior point of the second inti 

spinal, thus forming a continuous bony bridge extending fn 

the head to the dorsal spine. (Silvery species ; C. deep 

forked.) Ictalurds, I 

ff, Supraoccipital bone not reaching the second interspinal, the boi 
bridge more or less interrupted. 

g. Eyes normal Ameiurus, 3 

gg. Eyes concealed by the skin Gronias, 3 

ee. Premaxillary band of teeth, with a lateral backward process < 

each side; lower jaw prominent Leptops, 3 

dd. Adipose fin keel-like, adnate to the back, more or less joined 
caudal fin ; a (venom) pore in axil of pectoral. . Noturus, 4 

34. AILX7RICHTH7S Baird & Girard. (atXovpor, cat; 

Ix^vs, fish.) 

48. A. marinus (Mitchill). Gaff-Topsail. Sea Cat. Dusk 
bluish. Head short and broad. Maxillary barbels reaching en 
of P. spine ; P. filament reaching vent, D. filament to adipose fin 
upper lobe of C. longer; palatine teeth in a nearly continuou 
band. Head 4f D. I. 7. A. 23 L. 30 in. N. Y. to Texaj 
common S,, not entering streams. 
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35. ^ACHTSURUS Lac^pMe. {Galeiclithys and Arius Cuv. 

& Val.) (raxvsy swift ; ovpa, tail.) 

a. Teeth all pointed ; top of head with a bony occipital shield which is not 
covered by skin ; bands of palatine teeth witliout backward prolongation 
on the median line; vomerine bands of teeth not confluent; ante-dorsal 
shield small, ci^cent-shaped; eyes well above angle of mouth; species 
with blue lustre in life. (Ariopsis Gill.) 

49. T. fells (L.). Sea Cat-fish. Interorbital area flattish 
and smooth, without ridges or granulations; fins not low, the 
spines more than half length of head ; vomerine teeth in a small 
patch; palatine teeth in a larger one, on each side, the four 
patches separate ; fontanelle prolonged backward as a narrow 
groove ; occipital process long, about J- head, convex at tip, with 
a median keel; gill membranes not meeting at an angle ; maxillary 
barbel nearly as long as head. L. 24. N. Y. to Mexico ; common 
S. (Lat., cat) 

36. ICTALXTRUS Rafinesque. Qx^vs, fish ; aiKovpos, cat.) 

a. Anal fin very long; its rays 32 to 35; its base nearly ^ of body. 

50. Lfarcatiui(Cuv. &yal.). Chuckle-headed Cat. Silvery, 
nearly plain ; eye small, wholly before middle of head ; head 4^ ; 
depth 5. Miss, valley, not uncommon. (Lat., forked.) 

€ut. Anal fin moderate; its rays 24 to 80; its base 3^ to 4 in body. 

51. L punctatuB (Rafinesque). Channel Cat. White Cat. 
Silver Cat. Olivaceous, rarely blackish, the sides silvery, al- 
most always with small round dark olive spots ; eye large, not 
wholly in front of middle of head; mouth small; barbels long; 
spines strong, serrate ; head 4 ; depth 5. L. 3 feet. Montana to 
Vt., Ga., and Mexico, very abundant in flowing streams. A hand- 
some fish, the best in the family as food. (Lat., spotted.) 

37. AMnnJRnS Rafinesque. (a privative; fitiovpos, curtailed, 

the tail not notched.) 

a. Caudal fin forked (species approaching Ictalurtu), 
b. Anal rays 25 to 35; humeral process very short and blunt; usually 
covered by skin, about ^ length of pectoral spine. 

52. A. nigricans (Le Sueur). Great Cat-fish. Mississippi 
Cat. Flannel-mouthed Cat. Slaty bluish, growing darker 
with age ; body stouter than in the Channel Cat, the head broader, 
lower, and more depressed, the mouth wider, the caudal less forked, 
the skin thicker, hiding the bones of the head ; head depressed 
above ; supraoccipital above almost reaching second \i\let«^V[v^, 
the bony bridge broken for a short distance only ; a.n^ «X>wxV. ^"^ 
JoagMsbead; bead 4 in length ; depth 5 ; D. I. 5 or ^ \ k. 1^ V^ 
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32. Ontario to Florida and Texas, abundant in lakes and ] 
rivers, reaching 100 pounds or more. 

(A, ponderosus Bean, from St. Louis, described from a sped 
5 feet long, weighing 150 pounds, is probably a giant exampl 
this species, differing only in having 35 anal rays. I find 25 
28, and 32 in four specimens of A, nigricans,) (Lat., blackish 

bb. Anal rays 20 to 23 ; humeral process very rough, more than half le 
of pectoral 8pine. 

53. A. albiduB (Le Sueur). White Cat. Channel Cat 
THE Potomac. Olive-bluish, silvery below; body stout; 1 
broad, becoming with age very broad, the mouth in old specin 
wider than in any other species ; C. shallow-forked. L. 24. P< 
to N. C, very abundant in Potomac R. Varies much with j 
(Lat., whitish.) 

aa. Caudal fin entire or very slightly emarginate. (Ameiurus.) 

d. Anal fin lon^, of 24 to 27 rays (counting rudiments), its base more f 
\ length of body. 

54. A. natalis (Le Sueur). Yellow Cat. Yellowish, gre 
ish, or blackish; body stout, the head short and broad, with w 
mouth, (ireat Lakes to Va. and Texas, common in slugg 
streams. L. 15. Excessively variable. (Lat., having large nat 
i. e. adipose fin.) 

dd. Anal fin moderate, of 18 to 22 rays, its base 4 to 5 in body. 
e. Lower jaw projecting. 

55. A. vulgaris (Thompson). Blackish; head 3^ to 4; A. 2 
P. spine 2} in head. Great Lakes to' Manitoba, essentially as 
A. tiebulosusy except for the form of the mouth; very likely 
variety. (Lat., common.) 

ee. Lower jaw not projecting. 
/. Pectoral spines long, 2 to 2^ in head; anal rays more than 20. 

56. A. nebulosus ^ (Le Sueur). Common Bullhead. Horni 
Pout. Dark yellowish brown, varying from yellowish to bla< 
sometimes (var. marmoratus Ilolbrook), sharply mottled wii 
dark green and whitish; A. rays usually 21 or 22; its base 4 ; 
body ; pectoral spines long. L. 18. New England to Wis., Vi 

1 The Homed Pout are "dull and blundering fellows," fond of the mnd, and gro' 
ing best in weedy ponds and rivers without current. They stay near the bottoi 
moving slowly about with their barbels widely spread, watching for anything ea 
able. They will take any kind of bait, from an angle-worm to a piece of a tin tomat 
can, without coquetry, and they seldom fail to swallow the hook. They are ve 
tena(;iou8 of life, " opening and shutting their mouths for half an hour after the 
heads have been cut off." They spawn in spring, and the old fishes lead the young 
great schools near the shore, seemingly caring for them as the hen for her chicken 
**A bloodthirsty and bullying set of TaTigers, w\tYv ever &\bxi^^. V\iTeat, and ready 
do battle with their nearest neighbor." (.Tfioreau.^) 
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and Texas, common, the best known of the smaller Cat-fishes. In- 
troduced into the rivers of Cal. (Lat., clouded.) 

ff. Pectoral spines short, 2} to 3 in head (longest in the young) ; A. 17 
to 19. 

57. A. melas (Rafinesque). Adult very plump ; young more 
slender. Color usually blackish. A. short and deep, its rays 
usually 1 7 to 1 9, its base nearly 5 in length, its pale rays forming a 
sharp contrast with the dusky membranes. N. Y. to Kansas, gen- 
erally common ; very close to A, nebulosus. (jieXas, black.) 

38. ORONIAS Cope. (ypa»^, cavern.) 

58. G. nigrilabris Cope. Upper parts, jaws, and fins black ; 
eyes nearly hidden by thick skin ; barbels and spines rather short. 
A. 18. Cave stream, tributary to Conestoga R., E. Penn. A 
recent descendant of A. melas or nebulosuSf rendered blind by 
subterranean life. (Lat. nigerj black; labrum, lip.) 

39. LEPTOPS Rafinesque. (XeTrrt^f, thin ; o)^, face.) 

59. L. olivaris (Rafinesque). Mud Cat. Flat-head Cat. 
Russian Cat. Bashaw. Goujox. Yellowish, much mottled 
with brown. Body slender, the head broad and much depressed, 
the lower jaw projecting ; barbels short ; dorsal spine very weak ; 
pectoral spines strong; anal short. A. 12 to 15. C. scarcely 
emarginate. A very large species, reaching 75 pounds, abundant 
in sluggish streams, Ohio to Ga. and S. W. A good food fish, of 
unprepossessing appearance. 

40. NOTURUS Rafinesque. Stone Catjs.^ (varoy, back ; 

ovpa, tail.) 

a, Premaxillary band of teeth with lateral backward processes, as in Leptops, 
(Noturui,) 

60. N. fiavtis (Rafinesque). Yellowish brown, nearly uniform ; 
body elongate ; head broad and fiat ; barbels short ; adipose fin 
deeply notched; a keel on back before it; D. spines short; P. 
spine retrorse-serrate in front, roughish behind; A. 16. L. 12. 
Ontario to Va., Neb., and Tenn., not rare in large streams. (Lat., 
yellow.) 

aa, Premaxillary band of teeth without backward processes. (Schilbeodes 
Bieeker.) 
b. Pectoral spine serrate on its posterior edge, roughish in front ; adipose fin 
notched. 

> Thexo little fishes abound in small brooks among logs and weeds. The 7TCkWW<\% 
produced by the sting of their sbaip pectoral spines are exces&\ve\'j V^V&£\x\. \\\\Xv^ 
axil is luuMUys pore, probably the opening of a duct from a i;>o\ftOii \gLwv^ TbSa 
josUer ihfservM in va'" 'ga tioa. 
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c. Pectoral spines moderate, the inner senw weak, not half dlaoM 
spine, the .outer stronger, retrorse, body elongate; ooloratioa I 
uniform, the fins darker edged. 
d. Pectoral spine short and weak, about 3 in head in adult. 

61. N. ezilifl Nelson. Head small, rather narrow, depresa 
in length ; depth 6 ; pectoral spine retrorse-serrate without, w 
small teeth within ; humeral process ohscure ; jaws sabequaL 
14 to 17. L. 4. Wis. to Kansas. (N. elassochir Swain & Ki 
(Lat., slim.) 

dd. Pectoral npine longer, about 2 (1|^ to 2^) in head. 

C2. N. insignia (Richardson). Head rather broad, flat 
thin, the upper jaw projecting ; head 4^ ; depth 6. A. 14 tc 
L. 10. Pa. to S. C, common £. (Lat., remarkable). 

cc. Pectoral spine very strong, curved, more than half head, its post 
serriB recurved, their length about equal to diameter of spine, 
anterior serrse small. 
e. Color much variegated; adipose fin deeply notched, bat not separ 
from C. 

63. N. miuros Jordan. Grayish; top of head, tip oLdoi 
middle of adipose fin, and caudal black, the body with four bl 
cross-blotches ; head not specially depressed eye 4^ in head ; 
meral process moderate ; pectoral spine 1^ to 1^ in head ; head 
A. 13 to 15. L. 5. £. N. C. to Minn, and La., abundant. (^ 
ovpos, curtailed.) 

ee. Color nearly plain brownbh, everywhere above covered with i 
small dots ; adipose fin almost or quite free from caudal. 

64. N. eleutherus Jordan. Head broad, flat, depressed, 1 
form very much as in Leptops olivaris ; humeral process obscui 
eye 5^ in head ; pectoral spine 1} to 2 in head ; head 3^; A. : 
L. 4. White R., Ind., and French Broad R.; 3 specimens kno^ 
(iKfvBipoSf free.) 

bb. Pectoral spine entire, grooved behind; adipose fin continuous wj 
the caudal. 

65. N. gyrinuB (Mitchill). Head short, broad and deep; pect 
ral spine 2 in head ; jaws subequal, yellowish brown, not blotche 
but with a narrow black lateral streak, sometimes with two abo^ 
it. A. 1 5 or 1 6. L. 5. Hudson R. to Minn, and La., common 1 
(yvpipos, tadpole.) 

Order XII. EVENTOGNATHI. (The Plectospondi 

LOUS Fishes.) 

This group, defined on page 26, contains the great majority c 
the fresh-water fishes of the world. Its essential character is i: 
the modification of the anterior vertebrae, as in the Nemalognath\ 
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without the characters of the rudunentary suhopercle and maxil- 
lary, and the absence of scales, which distinguish the Cat-fishes. 
The chief families are the Cyprinidce and the Characinidce ; the 
latter, abundant in South America, have an adipose fin and usually 
teeth in the jaws, (eu, well ; ivrds, within ; yvdBos, jaw.) 

Family XXV. CATOSTOMID-ffl. (The Suckers.) 

Body oblong, covered with cycloid scales ; head naked ; jaws 
toothless and without barbels, the maxillary forming a large part 
of the edge of the upper jaw^j mouth usually protractile, the lips 
generally thick and fleshy ; lower pharyngeal bones falciform, with 
many comb-like teeth in one row; branchiostegals 3; gill mem- 
branes united to isthmus ; dorsal fin rather long, of 11 to 50 rays,^ 
without spine ; anal short ; caudal forked ; ventrals abdominal, of 
about 10 rays ; pectorals low ; no adipose fin. Alimentary canal 
long, without coeca. Air-bladder large, divided into two or three 
parts by transverse constrictions. Crenera 11, species about 60, 
inhabiting the rivers of North America ; two species in Asia. 
The Suckers feed on plants and small amimals ; the flesh is rather 
tasteless and full of small bones. They ascend the rivers to spawn 
in spring, at which time the males have usually the A. and C, and 
often other parts of the body, covered with tubercles. 

a. Dorsal fin elongate, its rays 25 to 50 in number; air-bladder in two parts. 
b, Fontanelle present; body oblong-ovate. (Ictiobirue.) 

c. Dorsal rays 25 to 35; scales large (34 to 41) .... Ictiobus, 41. 
bb, Fontanelle obliterated by the anion of the parietal bones ; body elon- 
gate. ( CycleptiruB,) 

d. Mouth small, inferior, with thick papillose lips; scales small (56). 

Cycleptus, 42. 
aa. Dorsal fin short, its rays 10 to 18. {Catostominas.) 

e. Air-bladder in two parts ; lower pharyngeals slender, with small teeth. 
f. Lips thick, papillose; lateral line complete and continuous; scales 

small (55 to 115); fontanelle present; mouth small, inferior. 

Catostomus, 43. 
ff. Lips thin, plicate; scales large (40 to 50). 

g. Lateral line wholly wanting, at all ages. • • . Erimyzon, 44. 
gg. Lateral line imperfect in young, nearly complete in the adult. 

MiNYTREMA, 45. 

ee. Air-bladder in three parts; fontanelle present; scales large (about 
45) ; lateral line complete. 
k. Mouth normal, the upper jaw protractile; the lips more or less 
plicate. 
t. Lower phark'ngeal bones moderate, the teeth compressed, gradu- 
ally increasing in size downward Moxostoma, 46. 

u. Lower pharyngeal bones very strong, with the lower teeth much 
enlarged, subcylindrical and truncate; the upper teeth small 
and compressed Placophakynx, 47. 

* In this fluniljr, the rudinieotary rays before dorsal and anal are not counted. 
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kh. Mouth singular, the upper lip not protractile, greatly enl 
the lower split into two separate lobes; phaiyngeal bom 
as in Moxottoma Lagochii 

41. ICnOBUS Rafinesque. Buffalo-fishes. 

(This genus contains an uncertain number of species, ver 
of which have been yet well defined. They are large, c 
suckers, especially characteristic of the streams of the Missii 
valley. The group much needs careful study, such as could 
be given by a collector resident near some large market), (i 
fish ; /3o0f , buffalo.) 

a. Mouth large, terminal, protractile forwards ; lips thin ; lower phary 
and teeth weak. {Sclerognathus Cuv. & Yal.) 

66. I. cyprinella (Cuv. & Val). Common Buffalo-: 
Red-mouthed Buffalo. Body robust, the outline some 
elliptical; head very large and thick; opercle coarsely st 
nearly half length of head ; lips scarcely plicate ; color dull bi 
ish olive, not silvery ; fins dusky. Head 3^ ; depth 3. D. 28, 
scales 7-37 to 41-6. L. 3 feet. Miss, valley, etc., common; rei 
20 to 40 pounds weight. (Lat., a small carp.) 

aa. Mouth smaller, more or less inferior, protractile downwards, and 
thicker lips. 
6. Lower pharyngeal bones strong, the teeth comparatively coarse 
large, increasing in size downwards ; dusky species, not sll 
{Ictiolms.) 

67. I. urus (Agassiz). Razor- backed Buffalo. Mon( 
Buffalo. Body not much elevated, the back not keeled, 
axis of the body not much farther from back than from lir 
belly ; head thicker and blunter than in 7. bubalus ; eye sm 
than in 7. bubalus; mouth much larger and more oblique, apprc 
ing that of 7. cyprinella^ but with lips thicker and plicate, the : 
broken up into papillae ; longest dorsal rays scarcely half of ba 
fin, opercle coarsely striate. Color very dark; fins dark. I 
3^ to 4; depth 3. D. 30; scales 8-41-7. L. 2^ feet. Miss, va 
less common than the others ; certainly different from 7. buh 
but not always distinguishable by me from 7. cyprinella, and p 
bly not really different. (Lat., a wild bull.) 

68. I. bubalus (Rafinesque). Sucker-mouthed Buff^ 
Small-mouthed Buffalo. Body considerably elevated, 
back compressed; axis of body much nearer line of belly t 
back ; head not very blunt, the mouth small and inferior J eye 
5 in head, rather large ; longest dorsal rays much more than 
base of fin in adult; coloration dusky, the fins scarcely bl; 
Head 4 ; depth 2f ; D. 29 ; scales 8-39-6. L. 2^ feet. Miss, val 
etc., common. (Bubalichthys bubalus Agpassiz.) (Lat.j buffalo.^ 
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66. Lower pharyngeal bones narrow, with the teeth thin and weak; species 
of pale coloration, more or less silvery. {Carp Suckers.) (Carpiodes 
Rafinesque.) 

c. Body subfusiform, the depth about 3 in length, lips thin, silvery white in 
life, the halves of the lower lip meeting at a wide angle. 

69. I. carpio (Rafinesque). Back compressed, little arched ; 
snout not blunt, projecting little beyond the mouth, its length a 
little more than that of eye; nostrils not close to tip of snout; 
opercle strongly striate ; longest dorsal rays f to f length of base 
of fin, the anterior rays sometimes thickened, never filamentous ; 
eye small, 4]^ to 5 in head. Head short, 4 in length ; depth 3. D. 
25 to 27 ; scales 7-37-5. Color dull silvery, sometimes brassy, some 
of the scales above often brownish at base. Ohio valley to Texas ; 
probably a valid species, but of doubtful name and synohymy. 
(Lat., carp.) 

cc. Body ovate-oblong, the back elevated, the depth aboat 2^ in the length. 
d, Opercle strongly striate. 
e. Lips thin, silver-white in life, the halves of lower lip meeting at a 
wide angle, as in /. carpio, 

70. L difformia (Cope). Similar to /. velifer, but with very 
blunt snout, the maxillary reaching front of pupil ; nostril very 
near tip of snout and above or before upper lip ; eyes large (3^ to 
4 in head) ; dorsal very high. Head 4 ; depth 2|. Ohio valley. 

71. I. thompsoni (Agassiz). Resembles /. velifer, but with 
the head small and pointed, the snout considerably projecting ; 
eye small, 5 to 5^ in head. Back arched. Head 4^ ; depth 2^. 
Great Lakes, abundant (specimens examined from Toledo). (For 
Rev. Zadock Thompson.) 

ee. Lips full, thick, flesh-colored in life, the halves of lower lip meeting 
at an acute angle. 

72. L velifer (Rafinesque). Quill-back. Skim-back. Carp 
Sucker. River Carp. Snout sub-conic, projecting ; anterior 
nostril distant from snout more than half an eye's diameter and 
considerably behind front of upper lip ; maxillary reaching about 
to front of orbit; eye moderate or small, 4 to 5 in head; ante- 
rior rays of dorsal always elevated and filamentous, infrequently 
as long as base of fin. Head 3| to 4 J^ ; depth 2^ to 3. D. 26 ; 
scales 7-37-5. Coloration usually pale. Miss, valley, etc., very 
abundant; variable. (Lat., bearing sails.) 

dd. Opercle nearly smooth. 

73. L oyprinna (Le Sueur). Carp Sucker. Body rather 
deep, the eye quite small, the dorsal fin high, otherwise essentially 
as in /. velifer. Pa. to Va., chiefly about Chesapeake Bay. (Lat, 
carp.) 
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42. CTCLEPTUS Rafinesque. (kvkKosj round ; \€irr6f, slei 
according to Rafinesque, small round mouth.) 

74. C. elongatus (Le Sueur). Black Horse. Goubdh 
Sucker. Missouri Sucker. Head small, short and slei 
rounded above ; opercles small ; eye small ; fins large. ( 
blackish; ^ in spring covered with small tubercles. Heai 
depth 4^ ; D. 30 ; scales 9-56-7. L. 2^ feet Miss, valley, n 
common in larger streams. 

43. CATOSTOMUS Lc Sueur. Fike-scaled Sucker 
(xoro), inferior ; orofui, mouth.) 

a. Scales very small, much reduced and crowded anteriorly, about 100 i 
lateralline. (Catostomus,) 

75. C. catoBtomuB (Forster). Northern Sucker. Upp< 
thin, with 2 to 4 rows of papillae ; snout long, overhanging the 1 
mouth. Males in spring profusely tuberculate and with a b 
rosy lateral band. Great Lakes to Alaska, very abundant N. 

aa. Scales larger, but small and crowded forwards, about 65 in the li 
line. (Decactylut Rafinesque.) 

76. C. teres (Mitchill). Common Sucker. White Suc] 
Upper lip thin, with 2 or 3 rows of papillae ; snout shorter ths 
the preceding, the mouth smaller. Color olivaceous, dusky ab 
sides rosy in spring. Head 4^; depth 4J. D. 12. Scales 1' 
to 70-9. ii. 18. Canada to Montana and Fla. ; commonest oi 
Suckers, and extremely variable. (Lat., terete.J 

aaa. Scales large, scarcely crowded anteriorly, 48 to 55 in the lateral 
(ffyperUelium Rafinesque.) 

77. C. nigricans Le Sueur. Hoo Sucker. Stone Rol] 
Stone Lugger. Stone Toter. Hammer-head. Cra"w 
Bottom. Hog Molly. Hog Mullet. Head flattened al 
concave between eyes; the frontal bone thick, broad and si 
eyes small, placed high ; upper lip thick, with 8 to 10 ro^ 
papillae ; lower fins large. Color brassy olive, the back with < 
cross-blotches, disappearing with age; lower fins red. Heac 
depth 4f. D. 11. Lat. 1. 48 to 55. L. 2 feet. Lakes and c 
streams, W. N. Y. to Ala. and Kans. (Lat, blackish.) 

44. XSRIMTZON Jordan, (epi, an intensive particle ; 

fiv^<Of to suck.) 

78. B. Bucetta (Lacdp^de). Chub Sucker. Sweet Suci 
Creek-fish. Scales crowded, deeper than long ; mandible obll 
Color dusky, brassy below ; young with black bands or bars 
pale streaks. Head 4 ; depth 2| in adult ; spring males wil 
tubercles on snout. D. 11 to 13. Scales 43-15 in the nortl 
form, var. oblon^^ Mitchill (the true sucetta, southern, with sc 
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36-15). Mass. to Dakota and S., very common. (Var. 5MceWa, Va. 
to Fla. and Texas.) (Fr. sucetf sucker.) 

45. Min xxicEMA Jordan, (juvvs, lessened ; rprjfia, aperture ; 

from the imperfect lateral line.) 

79. M. melanops Rafinesque. Striped Sucker. Body 
subterete, little compressed ; mouth small, inferior ; eye small ; 
scales little crowded forwards. Color dusky, coppery below, a 
dusky blotch behind dorsal; each scale with a dark spot at its 
base, most distinct in adult, these forming longitudinal stripes; 
^ tuberculate in spring ; lateral line wanting in young, imperfect 
at 8 inches, nearly complete in adults. Head 4^ ; depth 3 to 4^. 
D. 12 to 14. Scales 46-13. L. 15. Great Lakes to S. C. and Texas. 
(juXas, black ; &^y look.) # 

46. MOZOSTOMA Rafinesque. Red Horse. (/iv^a>, to suck ; 

OT6fiaj mouth.) 
a. Lips distinctly plicate. 

6. Dorsal large, with 15 to 18 developed rays, its free edge not concave. 

80. M. anisurum (Rafinesque). White Nose Sucker. Body 
robust, compressed ; mouth large, inferior, the upper lip thin, the 
lower strongly A -shaped ; D. high and large, the first ray about as 
long as fin ; upper lobe of C. narrow, longer than lower. Color 
pale ; C. smoky gray ; lower fins red. Head 4 ; depth 3^. D. 15 
to 18. L. 18. N. C. to Ohio R., Great Lakes, and N. (Catost, 
carpio C. & V., not of Raf. ; Mox. valenciennesi Jordan ; Ptychosto- 
mus veUUus and collapsus Cope, {avitros, unequal ; ovpa^ tail.) 

bb. Dorsal fin moderate, of 12 to 14 rays ; lower lip foil, scarcely A-shaped, 
nearly truncate behind. 
e. Dorsal fin with its free margin nearly straight. 
d. Head large, 4 to 42 in length. 

81. M. macrolepidotum (Le Sueur). Common Red Horse. 
White Sucker. " Mullet." Head broad, flattish above ; mouth 
large, with thick lips ; depth of cheek usually more than half dis- 
tance from snout to preopercle ; eye large ; edge of D. nearly 
straight, its first ray shorter than head ; C. lobes subequal. Oliva- 
ceous, with bright reflections ; sides silvery ; lower fins always 
orange-red, C. sometimes so. Head 4 to nearly 5 ; depth 3^. 
D. usually 13 ; A. 7. Scales as in other species 5-45-4. L. 2 feet. 
Chesapeake Bay to Dakota and Ala., very abundant ; the western 
form (var. dnqnetnei Le Sueur) with head and mouth rather 
larger than in the eastern form, which approaches M, aureolum. 
(juutpA^y large ; Xcirtdurtk, scaled.) 

dd. Head short and small, 4| to 5^ in length. 

82. BC aureolum (J>e Suetir). Lake Red Horse. Head 
•horter and smaller; mouth rather small, with thick lips; snout 
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bluntish ; eye moderate ; C. lobes subequal ; D. rather low, 
longest ray less than base of fin. Coloration of preceding, 
tail as well as lower fins always red. D. 13 ; depth 3^. Gr; 
Lakes, etc. Sometimes confounded with the next, from whic 
is well distinguished, but it may intergrade with the preced 
(Lat., gilded.) 

cc. Dorsal falcate, the free margin deeply incised. 

83. M. craaailabre ^ (Cope). Form of a Coregonus, with d 

compressed body, small head, and sharply conic snout, which o 

hangs the very small mouth ; eye small, 5 in head. D. high, 

anterior rays 1\ to 1^ times base of fin; free margin of fin < 

cave, so that the fin is decidedly falcate. C. lobes very uneq 

the upper always longest ; A. large, falcate, reaching beyond fi 

of C. D. and C. bright red. Head 5 to 5J ; depth 3J to 

lat. 1. 45. Ohio R. to N. C. {Ptychostomus crassilabris, conus, 

breviceps Cope; M, anu^ura Jor. & Gilb., not of Raf.) (] 

crassus, thick ; labrum, lip.) 

bbb. Dorsal fin quite small, of 10 to 12 rays; lower lip thick, trun 
behind. 

84. M. cervinum (Cope). Jump-rocks. Jumping Mull 
Head very short, rather pointed; mouth rather large, the 
strongly plicate ; eye small ; fins all small ; free edge of do: 
straight, its longest ray less than head. Color greenish browi 
pale blotch on each scale, these forming continuous streaks ; b 
with brownish blotches; fins brownish, scarcely red. Head 
depth 4. D. 11. Scales 6-44 to 49-5. L. 10 inches. Va. to ( 
not rare. (Lat., tawny, like a deer.) 

47. PLACOPHAR7NZ Cope. (7rXa{, a broad surface ; 

</)dpvyf, pharynx.) 

85. P. carinatuB Cope. A large, coarse sucker, extern! 
similar to the species of Moxostoma, from which genus it diii 
only in the remarkable development of the lower pharyngeals i 
their teeth; the bones are very strong, and 6 to 10 of the lo\ 
teeth are enlarged, little compressed, with a broad rounded 
flattened grinding surface ; the mouth is larger and more obli( 
than in AT. macrolepidotum and the lips are thicker. Head br( 
and flattish above, its upper surface somewhat uneven; long 
rays of dorsal longer than base of fin, 1^ in head ; free edge of 
concave ; upper lobe of C. narrower than lower, and more or 1 
longer. Color dark olive-green, the sides brassy ; no silvery lust 
C. and lower fins orange-red. Head 4; depth 3 J. D. 12. Sea 
6-45-5. L. 30. Ohio to Ga. and Ark., abundant in larj 
streams. (Lat., keeled.) 

* This description is from notes of Dr. C. H. Gilbei-t, taken from Ohio 
specimens. 
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48. LAGOCHIIaA Jordan & Brayton. 
(^Quassilabia Jord. & Brayt. ; Lagochila being set aside, on account 
of its similarity to Lagocheilus,) (Xaya>r, hare; x^t^or, lip.) 

86. L. lacera Jordan & Brayton. Hare-lip Sucker. Rabbit- 
mouth Sucker. Pea-lip Sucker. Cut-lips. Split-mouth. 
Upper lip plicate, much prolonged ; lower reduced to two separate 
elongate, papillose lobes, the split between them reaching the 
dentary bones, which have a horny sheath; lower lip separated 
from upper by a deep fissure at angle ; skin of cheeks sheathing 
this fissure ; body rather slender, much as in M. cervinum ; oper- 
cle small ; head very small, conical ; dorsal low. Color pale, lower 
fins slightly reddish. Head 5; depth 4}. D. 12. Scales 5-45-5. 
L. 18. Wabash R. (Evermann), Scioto R., Clinch R., Chicka- 
mauga R., and White R., Ark.; most common in the Ozark 
Mountains ; a most singular fish. (Lat., torn.) 

Family XXVI. CYPRINID^. (The Minnows.) 

Head naked, body usually scaly ; margin of upper jaw formed 
by premaxillaries only ; mouth toothless ; barbels 2 to 4 (absent in 
most of our genera and not large in any) ; lower pharyngeal bones 
well developed, falciform, nearly parallel with the gill arches, each 
provided with one to three series of teeth in small number, rarely 
more than seven on each side ; belly usually rounded, rarely com- 
pressed, never serrated; gill openings moderate, the membranes 
joined to the isthmus; no adipose fin; dorsal fin (in American 
species) short, with less than ten rays ; air-bladder usually large, 
commonly divided into an anterior and a posterior lobe, rarely 
wanting; stomach without appendages, appearing as a simple en- 
lar«^ement of the intestines. 

Fishes of moderate or small size, inhabiting the fresh waters of 
the Old World and of North America. Genera about 200, species 
nearly 1 ,000 ; excessively abundant where found, both in individ- 
uals and in species, and from their great uniformity in size, form, 
and coloration constituting one of the most difficult groups in 
zoology in which to distinguish species. Ours are mostly of 
smaller size than those of the Old World, several of the larger 
European types being represented in America by Catostomoid 
forms. Our largest eastern species, Semotilus bullariSf rarely 
attains a weight of three or four pounds, and a length of nearly 
eighteen inches. The smallest species of Notropis scarcely reach 
a length of two inches. 

The spring or breeding dress of the male fishes is often peculiar. 
The top of the head, and often the fins, snout, or other portions of 
the body, are covered with small tubercles, outgrowths from the 

4 
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epidermis. The fiot and other parts are often charged with 
luent, the usual color being red, but sometimes satin-white, ye\ 
ish, or black. 

XoTE. — Yoang Cffpiinidm are usually more slender than adults ol 
same species, and the eye is always much larger ; thej^^ also frequently i 
a black lateral stripe and caudal spot, which the adults may not possess, 
the followlnjr descriptions, the rudimentary rays of dorsal and anal ar 
counted. The fms and scales are often, especially in specimens Hying in s 
brooks, covered with round black specks, parasitic plants. These shouU 
be mistaken for true color-markings. 

No progress can be made in the study of these fish without careful attei 
to the teeth, as the genera are largely based on dental characters, 
pharyngeal bones in the smaller species can be removed by inserting a pin 
better, a small hook) through the gill opening, under the shoulder gi; 
The teeth should 1)e carefully cleaned with a tooth-brush, or, better, a ji 
water, and when dry may be examined by any small lens. In most cat 
principal row of four or five larger teeth will be found, in front of whic 
a set of one or two smaller ones. The two sides are usually, but not alw 
symmetrical. Thus, " teeth 2, 4-6, 1,'* indicate two rows of teeth on < 
side, on the one side four in the principal row and two in the lesser, on 
other side five in the main row and one in the other. " Teeth i-4'' i 
catcs a sinp;Ie row of four on each phar^'ngeal bone, and so on. 

In the Ltucisclne genera, these teeth, or the principal ones, are '^ ra 
torial," that is, hooked inward at the tips. A grinding or masticatory sur 
is an excavated space or groove, usually at the base of the hook. Someti 
the grinding surface is very narrow and confined to one or two teeth. Sc 
times a bevelled or flattened edge looks so much like a grinding surface a 
mlHlead a superficial observer. In some cases, the edge of the tooth is crei 
or serrate. 

Besides the native species here mentioned, representatives of two ol 
genera have been introduced from Europe, and have become inhabitant! 
some eastern streams. These are Cyprinxu Linnaius, and Carassiui Kilsi 
The first is distinguished by the very long dorsal, which, like the anal, is ] 
ceded by a strong spine, serrated behind. About the mouth are four I* 
barbels, and the teeth are molar, 1, 3-3, 1. This genus is represented 
the Carp (Cypnnus carpio L.). The carp is normally covered with la 
scales. In domestication, however, variations have arisen, prominent o 
being the " Leather Carp,'* naked, and the "Mirror Carp,'* with a few sei 
of very large scales. 

Carassius Nilsson differs from Cyprinus, /chiefly in the absence of barb 
and in having the teeth compressed, 4-4. The Gold-fish (Carassius aura 
L.) is originally olivaceous, but only the orange-red variety is valued 
aquaria. Both Carassius and Cyprinus are native in China. 

a. Air-bladder surrounded by many convolutions of the very long alimenti 
canal, which is 6 to 9 times the length of the body. ( CampostomincB.) 
b. Teeth 4-4, or 1, 4-4, 0, with oblique grinding surface and slight ho< 
peritoneum black (as usual in herbivorous fishes). Campostoma, 
au. Air-bladder wholly above (dorsal) of the alimentary canal, 
c Alimentary canal elongate, more than twice length of body ; teeth oi 
rowed, the grinding surface well developed, the hook usually slig 
or wanting ; peritoneum usually black. Species chiefly herbivoroi 
( Chondrostomina:.) 
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d. Teeth 5-5 or 4-5; dorsal inserted behind ventrals; scales very small; 
anal short. 
e. Pseudobranchiae none; lower jaw thin, with sharp, hard edge; upper 
jaw protractile, with fleshy covering ; lateral line complete ; body 

elongate, subterete Oxygeneum, 50. 

ee. PseudobranchiiB present; lips thin, normal; upper jaw protractile; 

lateral line incomplete Chrosomus, 51. 

dd. Teeth 4-4; psendobranchiae present; dorsal over ventrals; scales 
rather large. 
/i First (rudimentary) ray of D. slender, firmly attached to the first de- 
veloped ray; jaws sharp-edged, the lower with a slight projection in 
front; scales before D. large (less than 15). Hyboonathus, 52. 
jy, 1 First (rudimentar}') ray of D. well developed, bluntish, separated 
from the first developed ray, to which it is joined by membrane 
(this character never conspicuous except in adult males; often ob- 
scure in young) ; scales before D. small (more than 20.) 

PlMEPHAUDIS ^ 

cc. AH rocntary canal short, less than twice length of body; teeth hooked, 

the grinding surface, if present, narrow and rudimentary; peritoneum 

usually pale ; species mostly carnivorous. 

ff. Dentary bones parallel, united for their whole length (the lower jaw 

reduced to a tongue-like projection, which has a fieshy lobe on each 

side. ( FJxoglossince.) 

h. Premaxillaries not protractile; upper lip thickened; scales modeiv 

ate ; teeth 1, 4-4, 1, without griniling surface. Exoglossum, 54, 

ffff, Dentary bones broadly arched, as usual among fishes, and nnited 

only at the symphysis. {LeucisciwB.) 
f . Abdomen behind Y. not compressed to an edge, the scales passing 

over it; anal basis generally short (the rays 7 to 12). 
j. Teeth in the main row, 4-4. 
k. Ma;xillary without traces of barbel. 
X. [Premaxillaries protrac.ti1e.] 
/. Lower lip thin or obsolete (except in one or two species), not 

developed as a fieshy lobe on each side. 
m. Mandible, interopercle, and suborbital not evidently cavernous. 
11. 1 First (rudimentary) ray of D. enlarged and bluntish, sepa- 
rated from the first developed ray by membrane (as in Pime- 
ph(det\ this most evident in 6 ; scales before D. small, 
about 28; teeth 4-4; [black blotch on front of dorsal and 
one at base of caudal always present] . . Cliola, 55. 
»». First (rudimentary) ray of D. small, closely joined to the 
first developed ray; teeth 2, 1 or 0, 4-4, 2, 1 or 0; scales 
rather large ; scales before D. large or small (12 to 30). 

NoTROPis, 56. 

mm. Mandible, interopercle, and suborbital with conspicuous 
externally visible cavernous areas (like silvery cro8»> 
bars); teeth 1, 4-4, 0; scales large; D. above V. 

Ekicymba, 57. 

U. Lower lip developed as a fleshy lobe on each sid^ ; teeth 4-4, 
without grinding surface; D. before V. ; isthmus very broad. 

PlIENACOBIUS, 58. 
3 This chanurter Is more or less obscure in females and young examples. 
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XX, [Premaxillaries not protnctile; scales very small; ba 

present, but minute] Rhinichthts, 

hk, Maxillaxy with a small barbel at its extremity (rarely obsole 

». Premaxillaries not protractile; teeth 8, 4-4, 2; scales smj 

dorsal behind ventrals Rhinichthts, 

«». Premaxillaries protractile. 

0. Teeth 4-4, or 1, 4-4, 1, or 1, 4-4, 0; scales not very sma 

Htbopsis, 
oo. Teeth, 2, 4-4, 2 or 1. 

p, Head transversely convex above; teeth without grind 

surface Couesius, 

pp. Ilead flattened above; teeth with grinding surfa 

scales large Plattgobio, > 

jj. Teeth in the main row 6-5 or 4-6. 

q. Maxillary with a minute barbel placed before its tip; premi 

illaries protractile; teeth, 2, 4-6, 2, without grinding surfai 

caudal iin symmetrical Semotilus, \ 

qq. Maxillary without barbel; premaxillaries protractile; ai 

basis short. 

r. Teeth two-rowed, 2, 4-6, 2, or 2, 6-6, 2, strongly hooke 

scales moderate or small Phozinus, ( 

[As above, the head broad and bluntish; the barbel so mine 

as to be indistinguishable, in the young of Semotilus, 62 

fr. Teeth one-rowed, 6-5, with serrate edges; mouth very sma 

terminal; D. inserted over y. . . . Opsofceodus, 6 

tt. Abdomen behind V., compressed to an edge, the scales not crossii 

it; anal basis elongate (the rays 12 to 18); teeth 5-6, with grin 

ing surface and serrate edges; gill rakers rather long; no ba 

bels ; D. inserted behind V Notemioonus, 6i 

49. CAMPOSTOMA Agassiz. (ica/i9ri7, curre ; orfS/uui, mouth.] 

87. C. anomalum (Rafinesque). Stone Lugger. Ston 
Roller. Brownish, with a brassy lustre above, the scales mo 
tied; a Wack vertical bar behind opercle; iris orange; D. an* 
A. each with a dusky cross-bar about half-way up, rest of th 
fin in spring $ orange ; $ in spring with many rounded tubei 
cles on head and body ; young mottled brownish, the fins plain 
scales crowded forward; intestinal canal six to niae times the tota 
length of the body, its numerous convolutions passing above anc 
around the air-bladder, an arrangement found in Campostoma aIon< 
among all the vertebrates. D. 8 ; A. 7. Scales 7-53-8. Teeth 4-4 
L. 4 to 8. W. N. Y. to Texas, and Tenn. in small streams, every 
where abundant ; one of the most curious of American fishes. Verj 
variable. 

50. OXYGENEUM Forbes. (6$vs, sharp ; y/i/oy, chin.) 

88. O. pulvemlentum Forbes. Form of Moxostoma: heac 
small, conical ; mouth large, terminal ; gill rakers slender ; eye 4 
in head ; 31 scales before dorsal ; breast scaly. Color pale, th< 
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back and sides dusted with dark specks. Head 4}; depth 5. 
D. high, 8. A. 7 I^t. 1. 63. L. 2^. Illinois R. (Lat., dusted). 

51. CHROSOMUS Rafinesque. (xpo»s, color; <r&fxa, body.) 

89. C. erythrogaater Rafinesque. Red-brllied Minnow. 
Brownish olive, with black spots on the back, a blackish band from 
above eye, straight to the tail, sometimes breaking up in spots be- 
hind; another below, broader, running through eye, decurved 
along the lateral line, ending in a black spot at base of C. ; belly 
and space between bands bright silvery, brilliant scarlet red in 
spring males, as are the bases of the vertical fins; females ob- 
scurely marked. D. 8; A. 9. Scales 16-85-10. L. 2^. Penn. to 
Dakota and Tenn., abundant in small clear streams; one of the 
most beautiful of our fishes ; in high coloration the fins are bright 
yellow. It is the most desirable of all our minnows for aquarium 
purposes, being hardy, graceful, and gaily colored. (Jpv6p6s, red ; 
ycurrripf belly.) 

52. HTBOQNATHUS Agassiz. (l^, gibbous ; yvaOosy jaw.) 

a. Teeth comparatively long, and scarcely hooked ; silvery species. {Hyho^ 
gnathus.) 
b. Suborbitals broad, the anterior, about twice as long as deep, 
c. Mouth narrow, its cleft not reaching nearly to eye; lower jaw shorter 
than upper, obtuse at tip. 

90. H. nnchalis Agassiz. Body rather slender; head rather 
short, the profile evenly curved ; eye moderate, 4 in head ; lateral 
line decurved; 13 large scales in front of D. ; intestine 7 to 10 
times length of body. Silvery green, sides bright silvery, with an 
underlying plumbeous shade ; fins all pale. Head 4^ to 5 ; depth 4^. 
D. 8, A. 7. Scales 6-38-4. L. 4 to 9. N. J. to S. C, Dakota, and 
Texas, common near large rivers. Variable ; notable varieties are 
placita Girard, Arkansas and Missouri rivers, the eye smaller, 
5 in head, the snout depressed and blunt, witli very small mouth ; 
var. refjia Girard, Potomac River, larger (7 inches long), with 
deeper body and larger eye, 3| in head. (Lat., pertaining to the 
nape.) 

cc. Mouth wide, its cleft reaching about to eye; jaws subequal, the lower 
acutish at tip. 

91. BL argyritii Girard. Silvery. Upper l^Iissouri and Red 
R. of North. (Lat., silvery.) 

aa. Teeth comparatively short, distinctly hooked; suborbitals very narrow; 
plumbeous species. {Dionda Girard.) 

92. EL nabila (Forbes). Maxillary 3^ in head ; snout short, not 
Tcry blunt ; eye 3 in head ; 1 2 scales before I). Head 4^ ; depth 
4^. Scales 5-37-3. Olivaceous with plumbeous or dusky lateral 
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band ; no candal spot ; fins mostly red. L. 2^. N. HI. to Oz 
rejpon. (Lat., dusky.) 

53. PIMEPHAIiES Rafinesqne. (nintkris, fat ; K€<fMkrj, heai 

a. Lateral Hue wanting or more or less imperfect. (PinephaUs,) 

93. P. promelas Kafinesque. Body more or less short t 
deep ; head short, blunt, almost globular 10^ adult ^ ; Y. reacli 
beyond front of A. ; scales before D. aboQii'27. Olivaceous, a bl 
biur across middle of D. (faint in young) ; a dark shade along < 
dal peduncle ; adult ^ dusky, the head jet-black, with large tul 
cles on snout. Head 4 ; depth 4. D. I. 7. A. 7. Scales 7-44 
L. 2^. L. Champlain to Dakota and Texas, abundant in slugi 
brooks. Very variable ; S. W. specimens (var. confertus Gira 
have the lateral line almost complete. (ir/M, before ; /ieXas, blac 

aa. Lateral line complete. (Ilyborhynchus Agassia.) 

94. P. notatus (Ilafinesquc). Body rather elongate; h 
rather long, the snout abruptly decurved ; mouth horizontal, sm 
V. not to vent ; scales before D. small, crowded, about 23. C( 
olivaceous, little silvery, sides bluish ; a dusky shade toward bast 
D.; a black blotch on front of D., wanting in young; head wh< 
black in spring males, the snout with 14 large tubercles. Head 
depth 5. D. I. 8. A. 7. Scales 6-45-4. L. 4. Quebec to E 
Aliss., and Kansas, very abundant, variable. (Lat., marked.) 

54. EXOGLOSSI7M Rafinesque. (e£a>, outside; yX&o-oti, 

tongue.) 

95. R mazitlingua (Le Sueur). Cut-lips. Stonb-tot: 
Body rather stout; eye small; head large, with tumid chee 
lower jaw included. Color dusky, a blackish bar behind head 
dusky shade at base C. ; fins plain. Head 4 ; depth 4^. D. 8. A 
Scales 8-53-5. L. 6. Hudson R. to Va., abundant. A curi< 
fish, remarkably distinguished from all other Ci/prinidce by 
3-lobed lower jaw. (Lat. maxilla, jaw; lingua^ tongue.) 

55. CLIOLA Girard. (A coined name.) 

96. C. vigilaz (Baird & Girard). Bull-head Minnow. Be 
rather stout, compressed, with deep tail; head heavy, blunt; sn( 
short, decurved; mouth terminal, slightly oblique; eye 3^ in he? 
teeth strongly hooked ; scales in front of D. small, crowded. P; 
olivaceous, with a plumbeous lateral band, always ending in a bla 
spot at base of C. ; a conspicuous black spot on middle of front 
D. Head 4|; depth 4. D. I. 8. A. 7. Scales 8-42-6; 28 sea 
before dorsal. L. 3. Ind. to Miss, and Texas, very abunda: 
Resembles Pimephales notatus, but distinguished by the short i 
testine, larger mouth, paler coloration, with more definite marking 
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(^Hybopsis tuditanus Cope; Alburnops taurocephalus Hay.) (Lat., 
watchful.) 

56. NOTROPIS Rafinesque. (American Minnows.) 
(MiNNiLus Rafinesque, etc., etc.) 

(As now understood, this genus contains upwards of a hundred 
species of small Cyprinoids, all of them confined to the waters of 
E. N. A. They are feeble fishes, of rather low organization, none 
of them of any value as food to man, but of great importance as 
food for the larger predatory fishes. The species are highly vari- 
able, readily affected by surrounding conditions, while the per- 
manently distinctive characters are few. The identification of 
species in this group is therefore very difiicult, and in the case 
of young specimens often impossible. The following analysis must 
be used with caution, as all characters arc subject to occasional 
or individual variations.) (ySyros, back; rpomSf keel; but the 
back is not keeled. Rafinesque's types had been shrivelled by 
drying.) 

a. Teeth 4, 4, or 1, 4-4, 0, or 1, 4-4, 1 (sometimes 1, 4-4, 2 in N. hudsonius). 
b. Scales not closely imbricated, not notably deeper than long; D. inserted 
nearly over V. ; A. short, it« rays 7 or 8. 
c. Teeth 4<4, the grinding surface more or less developed. 
J. Lateral line usoallj incomplete ; scales before D. large, 13 in num- 
ber. (Hemitremia Cope.) 
e. Snout very obtuse ; lower jaw not projecting. 

97. N. bifrenatua (Cope). Body slender, the tail contracted ; 
upper lip on level of lower part of pupil ; jaws subequal, eye large, 
8 in head; lateral line very short. Straw-color, with jet-black 
lateral band, bordered with orange on snout. Head 4^ ; depth 4^. 
D. 8. A. 7. Scales 5-36-3. L. 2. Mass. to Md. (Lat., two- 
bridled.) 

98. N. anogenos Forbes. Very similar to N, heterodon, but 
with lateral line usually complete ; the mouth very small and very 
oblique, the lower jaw included, the upper lip above level of pupil; 
snout short, blunt. Dusky, a very distinct lateral band and a black 
spot at base of C; a black speck on each pore of lateral line. 
Head 4|; depth 4f A. 7. Lat. 1. 34 to 37. L. IJ. W. N. Y. 
(Ithaca, Meek) to 111. (a, without ; ycvvr, chin.) 

ee. Snout pointed ; lower jaw projecting. 

99. N. heterodon Cope. Body rather stout ; eye 3 in head ; 
lateral line usually developed about half-way, sometimes nearly per- 
fect. Olive, sides with dusky plumbeous band, fainter than in 
preceding. Head 4 ; depth 4. A. 8. Scales 5-36-3. L. 2}. 
Teeth crenate. W. N. Y. to Kans. ; common. (Other specimens 
from Ind. and HI. have lateral line complete, and teeth 2, 4-4, 2. 
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Whether a variety or a distinct species is not certainly known 
{€T€posj different ; odom, tooth.) 

dd. Lateral line complete. (Miniellus Jordan.) 
/. Lips thin, not fleshy ; scales before D. large, in 13 to 17 rows. 
g. Body rather elongate, the depth less than J the length. 

100. N. procne (Cope). Slender, with the tail long; sno 
blunt; mouth inferior, small; 13 scales before D. ; eye large. 
vaceous, a dark lateral band. Head 4} ; depth 5^. Scales 5-3^ 
A. 7. L. 2J. W. N. Y. to Md. (irp6Kinjj a kind of swallow.) 

101. N. fretenBis (Cope). Slender, compressed; mouth obliqn 
eye 3 J in head ; 1 7 scales before D. ; lateral line decurved. OJii 
a plumbeous lateral shade and dark spot at base C. Head ' 
depth 5. A. 8. Scales 6-35-3. L. 2J. Great Lake region (u 
known to me.) (Lat., inhabiting straits, i. e. Detroit R.) 

102. N. spectrnnculufl (Cope). Body elongate, head large ai 
broad ; eye 3 in head ; snout thick ; mouth terminal, oblique ; pr 
maxillaries in front on level of middle of pupil ; 15 scales before 1 
Olivaceous, dark above, a plumbeous lateral band and distin 
black caudal spot ; ^ with fins orange. Head 4 ; depth 5^. A. 
Lat. L 37. L. 3. Tenn. R. (Lat., a little image.) 

103. N. deliciosuB (Girard). Body stoutish, little compressed 
head rather broad, the mouth small, inferior, horizontal; snoi 
obtuse; eye large, 3 in head; 12 to 15 scales before D. Pa] 
olivaceous, sides usually pale ; sometimes with a dusky stripe, bi 
no dark C. spot. Head 4; depth 5. L. 2^. Great Lakes to Vj 
and Texas; an insignificant little fish. Variable, running int 
several varieties. Var. deliciosuSy Mo. and S. W., lat. 1. 32 to 35 
var. stramineus Cope, Miss. Valley, lat. 1. 34 to 38 (5-36-4) ; vai 
longiceps Cope, Va., lat. 1. 33 to 36 ; a distinct lateral stripe, snou 
longer and fins higher; var. volucella Cope, Mich., snout longer 
fins longer ; P. reaching V. 

gg. Body rather stout, the depth more than J the length. 

104. N. topeka Gilbert. Body compressed, stout; snout blunt 
mouth small, terminal, oblique ; eye 4^ in head ; 14 scales before 
D; lateral line anteriorly decurved. Olivaceous, a dusky latera 
streak, ending in a small caudal spot ; males with sides and fins 
bright red. Head 4; depth 3|. A. 7. Scales 5-35-4. L. 2|. 
W. Iowa to Kans. 

^. Lips thick, fleshy. 

105. N. phenacobiuB Forbes. Mouth small, inferior; body 
short and deep; snout long; eye very large, 3^ in head; breast 
naked ; fins low. Head 4 ; depth 3|. A. 8. Lat. 1. 35, L. 2^. 

> See Gilbert, Proc. U. 8. Nat. Mus., 1884, p. 207. 
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Silvery, sides with some black specks. Illinois R. (Prooably not 
a Notropis.) 

cc. Teeth 1, 4-4, 0; 1, 4-4, 1; or 1, 4-4, 2; the grmding surface more or 
less developed. 
h. Head comparatively large, 3| to aboat 4 in length ; teeth 1, 4-4, 1 ; 
species of small size. {Albumops Girard.) 
». £ye moderate, 4 in head in adult. 

106. N. gilberti Jordan & Meek. Slender, with long tail ; head 
long, flattish above; snout moderate; mouth rather large, little 
oblique, the lower jaw included. Scales before D. 17 ; D. slightly 
behind V. Greenish, sides with dusky streak and dark specks. 
Head 4 ; depth 5. A. 9. Scales 5-35-4. L. 2^. Iowa and Mo. 
(To Prof. Charles Henry Gilbert.) 

tt. Eye very large, 2^ to 3 in head. 

107. N. boops Gilbert. Body compressed, the back elevated; 
tail slender ; snout short, not blunt ; mouth terminal, very oblique, 
lower jaw not included; maxillary to front of eye; D. over V. ; 
12 scales before dorsal. HeadSf; depth 4|. A, 7. Scales 5-3G-2. 
Teeth 1, 4-4, 1, with deep, grinding surface, the inner edge strongly 
crenate. L. 3. Olivaceous sides with dusky streak and dark specks. 
S. Ind. to Iowa and Ark., common S. W. in cold streams. (^ovSf 
bull ; «^, eye.) N, scabriceps Jordan & Gilbert, not of Cope.) 

hk. Head short, bluntish, about 5 in length in adult ; species of large 
size and silvery coloration. {Hudsonius Girard.) 

108. N. hudsonias (De Witt Clinton). Spawn -Eater. 
** Smelt." Body elongate, moderately compressed; head short, 
with blunt snout ; eye very large, 3 to 3^ in head ; mouth small, 
subinferior; lateral line slightly decurved ; 12 to 18 scales before 
dorsal ; fins rather small. Pale olive, young always with a round 
black spot at base of caudal ; sometimes a dark lateral band ; fins un- 
marked. Head 4^ to 5 ; depth 4^ to 6. D. 8. A. 8. Scales 5-39-4. 
Teeth variable, sometimes 2 in one of lesser rows, sometimes none 
of them with grinding surface. L. 10. Lake Superior to N.Y., 
and S. in coastwise streams to Ga., abundant and very variable. N. 
specimens usually have teeth 2, 4-4, 1. Southern examples, Va. 
to Ga. (var. amarus Girard), usually have teeth 1, 4-4, 1 or 0. 
The species seldom ascends small streams. (From Hudson R.) 

bb. Scales very closely imbricated along sides of body, most of them deeper 
than long ; body usually compressed. 
J. Pharyngeal teeth usually 4-4, their edges serrate. (3fomana Girard.) 

109. N. Intrensis (Baird & Girard). Adult with the body 
deep, strongly compressed, the back arched ; young variously elon- 
gate or elliptical ; head short, blunt ; mouth moderate, oblique, the 
lower jaw included ; eye small, about 4 in head ; lateral line strongly 
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decurved; IS to 15 scales before D. $ steel-blue, profusel 
tubcrculate, belly and fins blood-red ; a violet and a crimson cr« 
cent behind shoulder ; 9 phun ; fins unspotted. Head 3} ; depi 
2g (adult) to 4 (young). A. 8. Scales 6-35-2. Teeth sometime 
1, 4-4, 1. L. 3. S. IlL to Rio Grande, very abundant S. W. ; ; 
very brilliant and very variable little fish. (Lat. /ti/ra, otter ; firs 
known from Otter Creek, Ark.) 

jj. Phaniigeal teeth 1, 4-4, 1, their edges often crenate ; ours with narroi 
grinding surface ; adult males with a lai^ black blotch on upper po£ 
terior rays of D. (Cifprinella^ Girard.) 
X. Anal short, its rays 8 or 9 ; D. inserted just behind V. ; (f in spring 
with the fins charged with satin-white pigment 

110. N. Whipple! (Girard). Silver- Fin. Body subelliptica] 
the adult much compressed; head short, not very blunt; moutl 
rather small, oblique, the lower jaw shorter ; eye small, 4^ in head 
males with high fins. Bluish silvery ; scales dusky edged ; a darl 
vertebral line; dorsal blotch large in adult, wanting in young 
no creamy band across base of C. Head 4}; depth 4. A. 8 
Scales 5-38-3. Teeth serrate. L. 4. W. N. Y. to Va. anc 
Minn., S. to Ark., abundant. (To Capt. A. W. Whipple, U. S. A.] 

111. N. galactoruB (Cope). Similar to the preceding, but 
larger, more elongate and less compressed, the scales less closel} 
imbricated, lateral line less decurved; teeth usually not serrate; 
the lower jaw included. Color like preceding but more silvery ; C. 
dusky, its basal tliird bright creamy yellow. Head ^\ ; depth 4^. 
A. 8. Scales 6-41-3. L. 6. Ozark region, £. to £. Tenn. and 
Savannah R. in mountain streams. (yoXo, milk; ovpo, tail.) 

112. N. camums Jordan & Meek. More robust than tiie pre- 
ceding, the back elevated ; anterior profile steep, the snout bluntly 
decurved ; mouth small, oblique ; teeth crenate. Color much as in 
N, whipplei. Head 4^ ; depth 3^. A. 9. Scales 6-38-4. L. 4. 
Ark. R., N. E. to S. Missouri. (Lat., blunt-faced.) 

aa. Teeth 2, 4-4, 2 ; lateral line complete. 
y. Base of anal short, its rays 7 to 9. 
k. Scales on sides much deeper than long, especially in the adult, and so 
close!}'' imbricated that the exposed edges are very narrow; body 
deep ; D. fin inserted above V. (Luxiltu Bat.) 

113. N. megalops (Rafinesque). Common Shiner; Rbd-Fik. 
Dace. Body short, compressed in the adult, in the young elon- 
gate; head heavy, interorbital area rounded; snout bluntish; 
mouth moderate, little oblique ; lower jaw included ; eye moderate, 
4 to 5 in head ; lateral line decurved ; about 20 (15 to 25) scales 
before D. Adult steel-blue, with gilt lines in life, sides silvery ; 

> Numerous npecies of this gronp, gome of them rery delicately colored, aboand in 
the riTers of the South. 
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fins pale ; a dark shade behind shoulder ; spring males tuberculate, 
irith the belly and lower fins bright rosy. Head 4J^; depth 3 to 5. 
A. 9. Scales 6-41-3. L. 8. In all brooks from Maine to Rocky 
Mts. except those of the Carolinas and Texas ; excessively abun- 
dant and variable. {Luxilus cornutus (Mitchill).) (jieyaKoSi ^^Si 
«^, eye.) 

kk. Scales on sides less closely imbricated, ^ scarcely deeper than long; 
body not elevated ; small fishes often brilliant in the nuptial 
season. (Hydrophlox ^ Jordan & Brayton.) 
m. Teeth with narrow grinding surface; D. inserted more or less be- 
hind V. 
n. Lower jaw distinctly projecting beyond upper. 

114. N, coccogenia (Cope). Body elongate, compressed; head 
pointed; mouth large, very oblique, the maxillary past front of 
eye ; eye very large, 3^ in head ; 20 scales before D. Olivaceous, 
silvery below ; males with a scarlet vertical brand on preopercle ; 
a red axillary spot ; snout and belly rosy ; a dark scapular band ; 
outer half of D. and C. dusky. Head 4 ; depth 4^. A. 9. Scales 
7-42-3. L. 5. Mountain streams, Ky. to Ga. (^kokkos, cherry-red; 
y€V€iov, cheek.) 

nn. Lower jaw little if at all projecting. 

115. N. zonatUB (Agassiz). Body rather elongate ; head long, 
not acute; jaws equal; maxillary 3 in head, not to eye; snout 
shortish ; eye very large, 3 in head ; lateral line decurved ; 16 
scales before D. 9 ^^^ young olivaceous, with plumbeous lateral 
band and no caudal spot. $ in spring with black lateral band, 
sides and lower parts flame-red. Head 4^; depth 4 J. A. 9. Scales 
6-39-4. L. 5. Ozark region. 

116. N. lacertosufl (Cope). Body stout, with large head; 
mouth wide, the lower jaw projecting; eye large, 3^ in head, equal 
to snout or interorbital ; maxillary not to eye. Silvery. D. dusky ; 
no red. Head 4 ; scales 5 above lat. 1. L. 4^. Holston R. (Lat., 
lizard-like.) 

117. N. rnbricrooeos (Cope). Red Fall-fish. Head rather 
pointed; mouth oblique, rather large, the jaws equal; eye large, 3^ 
in head; lateral line decurved; 19 scales before D. ^ blue, with 
black lateral band, the whole body more or less suffused with 
blood-red; 9 pale. Head 4; depth 4 J. A. 9. Scales 7-38-8. 
L. 2^. Mountain torrents, on both sides of Great Smoky range. 
(Lat, saffron-red.) 

118. N. ohalybaBus (Cope). Body slender, the back elevated; 
snout pointed ; mouth oblique ; lower jaw projecting ; lateral line 

* This cluuracter is not of much value, as in some of the species the scales become 
quite closely imbricated in adult npecimens. 

* Nomeroos species of this type, gaily colored little fishes, are found in the 
•ootheni streams. 
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decurved; eye S in head; 18 scales before D. Brown, a jet-blai 
lateral band ; f orange below. Head 3( ; depth about 4^. A. 
Scales 6-35-3. L. 2. Delaware R. (Lat, steel-colored.) 

mm. Teeth withoot grindiog sorface; D. fin nearly opposite Y. 
o. Base of C. with a black spot ; snout and base of D. red 

spring. 

119. N. leaciodos (Cope). Slender, the snout rounded; moul 
oblique, the*1ower jaw not projecting ; lateral line nearly straight 
12 scales before D. Silvery, a purplish lateral band. Head 4^ 
A. 8. Scales 5>39-3. L. 8. Holston R. (Xcv/cor, white.) 

00, Base of C without black spot in adult; (f without red. 
p. Eye rather large, 3 to 3} in head. 

120. N. Jejunos (Forbes). Slender; snout blunt; mouth rathe 
large, oblique; 16 scales before D. Pale, a silvery lateral ban 
over plumbeous. Head 4; depth 4}. A. 7. Scales 5-37-3. L. i 
Penn. to Kans. (Lat., hungry.) 

121. N. scabriceps (Cope). Stout, head heavy, flattish aboT< 
with blunt snout; mouth little oblique; eye 3 in head; lateral lin 
decurved ; fins small. Olive, with a silvery plumbeous lateral banc 
Head 4; depth 4}. A. 8. Scales 6-38-3. Kanawha R. (La 
scaber, rough ; ceps, head.) 

pp. Eye ver}' large, about 21 in head. 

122. N. ariommnB (Cope). Body stout, compressed ; hea* 
large; snout rather blunt; mouth moderate, oblique, the jaw 
equal; eye much longer than snout, larger than in any other o 
our Ci/prinifice ; 15 scales before D.; lateral line much decurved 
Olivaceous, sides silvery. Head 3{ ; depth 4 J. A. 9. Scale 
6-39-2. L. 5. Ind. to N. Ala. (qpi, an intensive prefix ; SfjLfia 
eye ; i. e. big-eyed.) 

yy. Base of anal comparatively elongate, its rays 10 to 12 ; D. inserte( 
behind V. 
q. Scales comparatively small, ck)8ely imbricated along sides; scales be 
fore D. small, 20 to 30; teeth with narrow grinding surface; nuptia 
colors brilliant. {Lythrurus Jordan.) 
r. A very distinct roundish black spot at base of first rays of D. 

123. N. ardens (Cope). Red-fin. Body more or less elon 
gate, strongly compressed ; head rather pointed; mouth large, 
rather oblique, the chin somewhat projecting; eye moderate; D. 
high; about 30 scales before it; lateral line much decurved. 9 
very pale, the dorsal spot usually distinct ; ^ steel-blue, belly and 
lower fins brick-red in spring. Head 4^ ; depth 4\. D. 8. A. 11 
or 12. Scales 9-50-3. L. 3^. Minn, to Va. and Tenn., abundant. 
Very variable, but the varieties (lythrttrua, atripes, nyanocephalus) 
are hardly worthy of separate names. (Minnilus diplemius Jordan 
& Gilbert; not diplemius Raf.) (Lat., burning.) 
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rr. No distinct black spot at base of D. in front. 
«. Body rather deep and compressed, the depth 21 to 4} in length. 

124. N. nmbratiliB (Girard). g with the body very deep; 9 
comparatively elongate; snout short and blunt; mouth terminal, 
wide, oblique ; lower jaw included ; eye about 4 in head ; 30 scales 
before D. Olivaceous, thickly dusted with black specks ; fins in 
^ all jet-black ; paler or dusky in 9 y body and fins flushed with red 
in spring. Head 4 ; depth (male) 2}. A. 10 or 11. Lat. 1. 40. L. 3. 
m. to Kansas and S., locally common. Very variable. {N. macrO" 
lepidotus Forbes (III.) seems to be the same, but witli 19 scales 
before D.) (Lat., shady.) 

u. Body elongate, the depth even in males about 1 the length. 

125. N. liniB Jordan. Very slender; eye 3 in head. Color 
pale, silvery ; sides with a band of metallic blue ; series of black 
dots on bases of D. and A. ; males with red fins. Head 4^ ; depth 
5^ A. 10. Scales 8-45-4. L. 2^. Tenn. and Ala. (Xeip^^, pale.) 

qq. Scales comparatively large, not closely imbricated ; scales before D. 
large, in about 15 rows; teeth without grinding surface; D. inserted 
behind v.; mouth oblique, the lower jaw scarcely shorter; elon- 
gate, silvery species, the males usually with snout and base of dorsal 
rosy. (NotropisA) 
t. Fins moderate, the ventrals extending beyond middle of dorsal. 

126. N. photogenis (Cope). Slender, compressed; mouth ob- 
lique, the jaws subequal ; maxillary not quite to orbit ; lateral line 
decurved ; eye large, S^ in head, as long as snout. Greenish, sides 
silvery. Head 4} ; depth 5^. A. 10. Scales 6-40-3. L. 3. Penn. 
to W. Va. and S. {4>^s, light; yews, cheek.) 

127. N. telescopos (Cope). Similar to preceding, the D. farther 
forward, not much behind V., midway between snout and C. ; eye 
very large, 2^ in head ; mouth oblique, the jaws subequal ; scales 
above dark-edged. Head 4^; depth 5. A. 10. Scales 5-38-3. 
L. 3^. Tenn. R. (n;X€(r/c<$n-off, far-seeing.) 

128. N. dilectiui (Girard). Body moderately elongate, the back 
scarcely elevated, the tail slender ; head longer than in related spe- 
cies, rather pointed ; mouth rather large, oblique, the jaws subequal ; 
eye moderate, 4 in head. Olivaceous, sides silvery ; vertebral line 
faint. Head 4j; depth 4f A. 10. L. 2f. Ohio to Neb. and 
Ark. Common. Much smaller than N, atherinoides^ with longer 
head. {Alhumellus ruhrifrons and percobromus Cope.) (Lat., 
delightful.) 

129. N. atherlnoides (Rafinesque). Body comparatively elon- 
gate, compressed, the back not elevated ; head short, blunt ; mouth 
moderate, very oblique, maxillary reaching front of eye ; eye large, 

> The ffpeclet of this group are extremely (Insely related, and in some cases 
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3} in head, about equal to snout ; fins low ; dorsal well behind vea 
trals ; lateral line decurved. Greenbh, pale above ; sides silyery 
a dark vertebral line. Head 4}; depth 5^. A. 11. Scales 5-38--J 
L. 5. Great Lakes to Tenn., abundant in lakes and rapids u 
rivers. Variable. {Albumus rvbellus Agassiz.) (Alinnilus dine 
mus Baf., with shorter snout and smaller eye, is probably the same 
as also Alburnellus jaculus Cope; the latter, from Michigan an( 
S., is slenderer, depth G in length.) (Like Atherina,) 

130. N. arge (Cope). Eye very large, longer than snout, 3 ii 

head ; lateral line nearly straight , head large, the snout not ver^ 

blunt ; mouth large, the chin projecting. Pale, the silver band oi 

sides bounded above by a blackish line ; a dark vertebral streak 

Head 4J; depth 6. A. 11. Scales 5-39-3. L. 3^. Wabash Val 

ley (Evermann) and S. Mich. ; slenderer than N. atheritwides 

with much larger eye, but very likely a variety. (dfyy^St shininj 

white.) 

it. Fins all small, the short V. not reaching venl, and barely to middle 
of D. 

131. N. micropteryx (Cope). Very slender, compressed; hea< 
rather pointed ; mouth large, oblique, the jaws subequal ; eye mod 
erate, 3^ in head ; lateral line decurved ; D. inserted well behinc 
V. Pale olive ; sides bright silvery, base of C. dusky. Head 4^ 
depth 5^. A. 10. Scales 6-39-2. L. 2}. Ozark region, E. U 
E. N. C, in mountain streams. (jiiKp6s, small; irrepv^, fin.) 

57. ERICTMBA Cope, (cpi, an intensive particle; 

Kvfi^rji cavity.) 

132. B. buccata (Cope). Body rather elongate, little com 
pressed, head long, with broad, prominent snout; mouth smaU 
subinferior, the lower jaw shorter. Suborbitals broad, silvery 
crossed by conspicuous translucent or silvery mucous channels, a: 
are also the interopercle and lower jaw; 15 scales before D. ; lat 
eral line straightisli ; eye large, 4 in head. Olivaceous, sides silvery 
sexes alike. Head 4 ; depth 5. D. 8. A. 8. Scales 5-33-3 
L. 4. Mich, to Kans. and W. Fla., abundant in small, clear brooks 
remarkably distinguished by the structure of the bones of the head 
(Lat., big-jawed.) 

58. PHBNACOBnrS Cope. (<^Vaf , deceptive ; pios, life.) 

a. Scales rather large, 40 to 52. 
b. Breast scaly. 

133. P. teretulus (Cope). Body slender, subterete; snoul 
thick, decurved; mouth small; eye large, high up, 3^ in head 
Yellowish, darker above, a plumbeous lateral band. Head 4J 
depth 4|. D. 8. A. 7. Scales 6-43-5. L. 3J. W. Va. (Lat. 
terete.) 
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W. Breast naked. 

134. P. mirabilis (Girard). Body rather slender, the caudal 
peduncle short; snout blunt, prominent; eye 4 in head. Fale 
greenish, a silvery lateral band and a conspicuous black spot at 
base of C. Head 4^; depth 4^. A. 7.> Scales 6-50-5; lateral 
line varying from 43 (var. scopifer Cope) to 52. L. 4. 111. R. 
to N. Texas, abundant ; sexes similar. (Lat., wonderful.) 

aa. Scales small, about 60 in lateral line; breast naked. 

135. P. nranops Cope. Body very slender; tail long; head 
long, flattish above; snout broad, blunt; mouth inferior, larger 
than in other species ; eye large, 3^ in head, placed high and be- 
hind middle of head; 24 scales before D. Head 4|; depth 6. 
A. 7, Scales 7-60-6. L. 4. Tenn. R. (ovpav6sj sky; aJ^, eye.) 

59. RHINICHTH7S Agassiz. (piv, snout ; IxBv?, fish.) 

a, Shout^ong and prominent, projecting notably beyond the mouth, about 
twice len|^ of eye in adult. 

136. R cataractSB (Cuv. & Val.). Long-nosed Dace. Body 
elongate, subterete; eye nearly median, 5 in head; barbel evident; 
P. enlarged in males. Dusky olive, irregularly mottled; no dis- 
tinct lateral band ; a dusky spot on opercle ; male with lips, cheeks, 
and lower fins crimson in spring. Head 4^; depth 5^, D. 8. A. 7. 
Scales 14-65-8. L. 6. Mass. to Va. and Montana, in clear moun- 
tain streams. Larger than the next and with longer snout. (Leu- 
ciscus nasutus Ayres.) (Lat., of the cataract; first taken at 
Niagara.) 

aa. Snout moderate, projecting little beyond the small mouth; its length 1} 
times eye. 

137. R atronasos (Mitchill). Black-kosed Dace. Body 
moderately elongate; head rather large; eye small, 4^ in head; 
fins small ; barbel minute, sometimes obsolete. Blackish, the scales 
mottled above ; a black or brown lateral band, bordered above and 
below by pale ; spring ^ with this band and lower fins crimson, the 
color changing to orange in summer. Head 4 ; depth 4^. D. 7. A. 
7. Scales 4-63-8. L. 3. Maine to Iowa and Ala., very abundant 
in all clear brooks. Variable. (Lat. ateVf black ; nasus, nose.) 

60. H7BOPSIS Agassiz. (Nocomis Girard ; Ceratichthys Baird.) 

(v/3or, gibbous ; o^tr, face.) 

o. Species of moderate or small size, the mouth Inferior, horizontal. Color 
silvery; preorbital broad; sexes more or less alike. (Hybopsis.) 
ft. Eye moderate or small, 3| to 5 in head ; barbel very long (rarely dupli- 
cated); lower lip rather thick; D. usually more or less behind Y.; 
small, slender species. 
€. Teeth 4-4. 
d. Donal fin without black blotch; scales large. 
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e. Lower lobe of C. chiefly black; upper lobe pale; color pale, ii 
spotted. 

138. H. geliduB (Girard). Very slender; snout long, thick, blao 
overhanging the rather large mouth ; barbel as long as eye ; ej 
4^ in head ; fins all high; P. as long as head; C. deeply forko 
Head 4 ; depth 5^. A. 7. Lat. L 44. L. 2. Missouri River, abui 
dant in the river channels but not ascending brooks ; a singub 
little fish. (Lat., frigid.) 

ee. Lower lobe of C. pale, like the upper ; body dusted with dai 
specks. 

139. H. hyoBtomufl (Gilbert). Body and head very slendei 
snout long, acute, projecting beyond mouth for half its lengtl 
mouth short, wide, inferior ; eye 3 J in head; barbel long; P.larg 
other fins small; 13 scales before D. Head 4; depth 5^. A. i 
Lat. 1. 37. L. 2^. Silvery, dusted with dark specks. Ind. 1 
Iowa. (Similar species are H. cestivalis Girard, Ark. to Mexio 
still more slender, with longer snout and much smaller eye, 4 i 
head, and H. tetranemus Gilbert, Kansas, nearly like H. CBstiv(Ui 
but with two barbels on each side.) (vs, hog ; <rF6fjMf mouth.) 

dd. Dorsal fin with a large black blotch on its last rays; scales small 

140. H. monachuB (Cope). Body slender; head long an 
slender ; eye 4^ in head ; 24 scales before D. Olivaceous, sid< 
silvery ; a black spot at base of C. ; no lateral band ; scales n* 
speckled. Head 4 ; depth 5 J. A. 8. Scales 8-56-4. L. 4. Tenn. 1 
(Lat., solitary.) 

bb. Eyes very large, 2| to 3 in head ; barbels conspicuous ; D. inserted mo 
or less before V. ; body not conspicuously speckled. 
y. Teeth 4-4; sides with dark blotches. 

141. H. dissimilia (Kirtland). Body very long and slende 
head long, the snout blunt at tip, projecting beyond the smj 
mouth ; eye 2} in head ; P. long ; 22 scales before D. Olivaceoi 
with dusky lateral band, along which are several large round dusl 
spots, the most distinct at base of C. Head 4^; depth 5^. D. 
A. 7. Scales 6-47-5. L. 6. Lake Erie to Ky. and Iowa. (La 
unlike.) 

jjr. Teeth, 1, 4-4, 1 or 0. 

g. Sides with a dark lateral band overlaid by silvery. 

142. H. amblopB (Rafinesque). Body slender, the head larg 
fiattish above ; eye longer than snout, 3 in head ; mouth smal 
snout bluntly decurved ; 16 scales before D. Greenish; sides wi 
a blackish or plumbeous band extending around snout, overlaid 1 
silvery. Head 4 ; depth 5. Scales 5-38-4. L. 4, Ohio Valley 
Ala., common. Smaller than the next, and somewhat different 
color. (a/zj3Xvy, blunt ; cS^, face.) 
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gg. Sides bright silvery, without dusky sliade. 

143. H. storerianufl (Kirtland). Body rather elongate ; back 
elevated ; tail long. Head short, broad between eyes ; eye equal 
to snout, three in head; preorbital broad, conspicuous, silvery; 
snout abruptly decurved, its tip fleshy ; lateral line decurved ; fins 
high. Light olive, sides brightly silvery; fins all pale. Head 
4J; depth 4. D. 8. A. 8. Scales 5-42-4. L. 4 to 8. Ohio 
to Neb. and Tenn., abundant in larger streams. (^Ceratichthys 
lucens Jordan.) (To David Humphreys Storer, author of Fishes 
of Mass.) 

aa. Species of large size, little silvery, the mouth nearly terminal ; D. slightly 
behind V. {Nocomit Girard.) 

144. H. kentuckiensiB (Rafinesque). Horny Head. River 
Chub. Jerker. Robust; head large, broad above, the snout long, 
bluntish; mouth large, little oblique, the lower jaw shorter; eye 
small; suborbitals narrow; barbel evident; scales not crowded 
forwards, 18 before D. Bluish olive, with coppery shades ; a dark 
bar behind opercle ; fins pale orange, unspotted ; young with a 
black spot at base C. Adult males in spring with a much swollen 
crest and large tubercles ; a round crimson spot on each side of 
head. Head 4; depth 4^. D. 8. A 7. Scales 6-41-4. Teeth 
4-4 or 1,4-4, 1. L. 10. Penn. to Dakota and Ala., very abundant 
in the rivers, rarely in small brooks ; variable. (^Ceratichthys bigut' 
tatus Kirtland.) 

61. COUESinS Jordan. (To Dr. Elliott Coues.) 
a. Scales small, about 68 in the lateral line. 

145. C. plnmbeos (Agassiz). Body rather elongate; head 
small; snout bluntish; mouth rather small, terminal; eye 4 in 
head ; D. above V. Dusky, a plumbeous lateral band, fins plain. 
Head 5; depth 5. D. 8. A. 7. Scales 11-68-7. L. 6. Teeth 
usually 2, 4-4, 2. N. N. Y. (Mather) to L. Superior, chiefly in 
or near cold lakes. (Lat., leaden.) 

aa. Scales larger, about 60 In the lateral line. 

146. C. disBlTnilis (Girard). Body more robust, with lateral 
line more decurved. Mouth oblique, subterminal, resembling that 
of Semolilus. Dusky. Head 4^ ; depth 4^. Lat. 1. 60. L. 6. JViinn. 
to Montana. 

62. PLAT7GOBIO Gill. (nXarvsy broad; Lat. gobio, gudgeon.) 

147. P. gracilis (Richardson). Flat-headed Chub. Body 
elongate; head short, small, very broad and depressed above, the 
interorbital area 2 in head ; mouth large, oblique ; eye small, 6 in 
head; fins large; 23 scales before D. Very pale, sides silvery, 
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young with dusky lateral shade. Head 4\; depth 4}. D. 8. A. 
Scales 6-50-5. L. 12. Missouri Basin, abundant in river chi 
nels, N. to Saskatchewan, S. to Cairo, 111. (Lat., slender.) 

63. SEMOTILnS Rafinesque. ((njim, banner; the remaind 
according to Rafinesque, means " spotted.") 

a. Scaled Rcarcely crowded anteriorly, about 8-45-5; no black spot at bi 
of dorsal in front. 

148. 8. ballaris (Rafinesque). Fall-fish. Chub. Roac 
D. inserted midway between nostril and base of C. ; barbel ve 
small; eye 4^ in head; 22 scales before D. Bluish above, sid 
silvery; fins plain. Head 4; depth 4. D. 8. A. 8. L. 18. Queb 
to Va., abundant E., the largest of the Cyprinidce E. of the Rocl 
Mts. On the Pacific slope are species (Ptychocheilus, Mylophat 
don, etc.) 5 to 6 feet in length. " The chub is a soft fish ; it tast 
like brown-paper salted." (Thoreau*) (Lat., hullat bubble.) 

aa. Scales small, crowded anteriorly, about 10-54-7; lat. 1.52 to 65; a roan 
ish black spot at base of D. in front. 

149. S. atromaculatas (Mitchill). Horned Dace. Cree 
Chub. D. inserted midway between pupil and base C; bod 
robust ; head large and broad ; barbel minute, not evident in tl 
young; mouth large, lower jaw included ; eye small; 30 scales b 
fore 1). Dusky, little silvery, a dark bar at shoulder; young wit 
dark lateral band ; $ more or less red and with coarse tubercU 
in spring. Head 3|; depth 4. D. 7. A. 8. L. 12, or less. "V^ 
Mass. to Dakota, Va. and La., very abundant, especially in sma 
clear brooks. Variable. (Semotilus corporalis of authors, not < 
Mitchill.) (Lat. ater, black ; maculatus, spotted.) 

64. PHOXINUS Agassiz. Dace. 

(As here understood, a very large genus, one of the largest i 
Ichthyology, comprising a great number of species, mostly c 
Europe, Asia, and Western North America, distinguished fror 
Notropis, in general by the better developed dentition ; the teet 
2, 4 - 5, 2, or 2, 5 - 5, 2, and by the larger size of the body ; th 
scales being in general smaller than in Notropis. We here unit 
Squalius (lat. 1. complete) with Phoxinus (lat. 1. incomplete) 
When we consider European species only, the two genera appea 
to be widely separated, but the intergradation is almost perfec 
when American species are taken into account. (Old name fron 
<l>o^6tf tapering.) 

a. Lateral line complete (Squalius Bonaparte). 

b. Teeth without grinding surface; caudal peduncle rather slender; ana 
basis short. 
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e. Mouth very wide, the lower jaw much projecting, the maxillary reach- 
ing to below pupil ; body elongate, compressed ; D. well behind Y. ; 
scales quite small ; size small. (C/tmx^omtw Girard.) 

d. Scales very small, 63 to 70 in the lateral line. 

150. P. elongattu (Kirtland). Body elongate, compressed ; 
head long, pointed ; mouth larger than in any other of our Cypri^ 
nidce. Eye 4 in head ; lateral line decurved. Dusky bluish, mottled 
with paler ; a broad black lateral band, the front half of which is 
bright crimson in spring males. Head 4 ; depth 5. A. 9. Scales 
10-70-5. L. 4. Penn. to Minn., chiefly northward, in clear 
brooks. (Clinostomus proriger Cope.) 

dd. Scales larger, 48 to 55 in the lateral line. 
«. Month very large, the gape half head, the maxillaries reaching to 
opposite middle of orbit. 

151. P. es tor (Jordan & Bray ton). Body elliptical, compressed ; 
head very large ; eye 4 in head ; lateral line decurved ; 23 scales 
before D. Dark olive, mottled with darker ; sides silvery ; no broad 
black lateral band ; males largely crimson. Head 3} ; depth 4^. 
A. 8. Scales 8-50-5. L. 4. Cumberland and Tenn. Rivers 
(Lat., devourer.) 

ee. Mouth smaller, the maxillaries not reaching to opposite middle of 
eye. 
y. Body deep, the depth in adult 3} in length. 

152. P. vandoi«alus (Cuv. & Val.). Head large; eye 3^ in 
bead ; bluish, some scales irregularly blackish ; no black lateral 
band ; spring males rose-red, especially anteriorly. Head 3f . A. 8, 
lat. L 53. Va. to 6a., common. (Fr. vandoise, dace.) 

ff. Body rather slender, the depth in adult 4^. 

153. P. fonduloidefl (Girard). Head and mouth smaller than 
in any of the preceding species. Eye 3 in head. Dusky, a dark 
latersd band with a pale streak above it; males red below in 
spring. Head 4^. A. 8. Scales 9-48-4. Penn. to N. C. (Lat., 
like Fundulus.) 

cc. Mouth moderate, terminal, oblique, the chin usually not projecting; 
premaxillary below level of pupil, the maxillary not reaching 
pupil. (Tigoma Girard.) 
g. Anal short, with about 8 rays. 

154. P. margarltiui (Cope). Body robust, little compressed; 
head blunt, thick, rounded ; mouth smuall, the maxillary not to eye ; 
eye rather large; lateral line decurved; dorsal behind ventrals. 
Dusky, sides plumbeous silvery, crimson in spring males. Head 
4; depth 4. A. 8. Scales 11-58-8. L. S. Susquehanna R. A 
pretty fish, similar to the typical species of Phoximis in all respects, 
but the lateral line is complete. (Lat., pearly.) 
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aa. Lateral line incomplete. {PhoxifmsJ) 

g. Scales very small, 75 to 90 in the lateral line. 

155. P. neogseas Cope. Body robust, little compressed; hea^ 
very large, broad, with blunt snout; mouth moderate, oblique 
the chin projecting, the maxillary beyond frcHit of orbit. Eye 3^ 
in head ; dorsal well behind ventrals. Blackish, sides plumbeoiu 
with a dusky lateral band ; lower parts crimson in spring males 
Head 3} ; depth 4|. A. 8. Scales 18-80-11. L. 3. Miss. Valley, 
rare ; the few specimens known, from Mich., Wis., and Ark. (kcov. 
new ; yea, world ; this being a near relative of the " Minnow " ol 
Europe, P. phoxinus L.). 

gg. Scales moderate, 40 to 45 in the lateral line. 
h. Body not very slender, the depth about 4 in length. 

156. P. flammeuB Jordan & Gilbert. Head rather short, the 
snout bluntish ; mouth small, oblique ; the jaws equal, the maxil- 
lary to front of eye ; lateral line with pores on 14 scales ; color of 
preceding ; the males largely scarlet ; dark spot at base of C. 
Head 4. A. 8. Scales 7-43-5. L. 2^. Tenn. K. (Lat., flaming.) 

hh. Body slender, the depth 5} in length. 

157. P. milnerianus Cope. Mouth larger, the maxillary about 
to pupil. Color of preceding ; a dark spot at base of C. Head 4 ; 
eye 3^ in head. A. 8. L. 2^. Upper Missouri R. (To James 
W. Milner, of the U. S. Fish Comm.) 

65. OPBOPCEODUS Hay. (o^o7roica>, to feed daintily; odovst 

tooth.) 

158. O. emiliaB Hay. Body elongate, compressed; head short, 
the snout blunt and rounded ; mouth very small, terminal, ob- 
lique, smaller than in any of our Cyprinidce; jaws equal; eye 
very large, 3 in head; D. behind V.; P. very small; breast naked; 
16 scales before D. ; lateral line usually incomplete. Yellowish, 
sides silvery ; a dark lateral stripe ; D. with a black blotch on its 
last rays. Head 4f ; depth 4|. D. 9. A. 8. Scales 5-40-3. L. 
2\, S. Ind. to Ark. and Miss. ; not common. {Trycherodon megor 
lops Forbes.) (To Mrs. Emily Hay.) 

66. NOTEMIGONUS Rafinesque. 
(i/£ror, back ; ^/xt, half ; ySiVost angle.) 

159. N. chrysoleucus (Mitchill). Golden Shiner. Bream. 
Body more or less elongate, much compressed ; head short, low, 
compressed ; mouth small, oblique, the maxillary not to eye ; eye 
moderate, or large, 3 to 4 in head ; lateral line much decurved. 
Greenish above, sides silvery with golden reflections; fins yel- 
lowish. Sexes similar. Head 4^; depth about 3. D. 8. A. l^ 



HIODONTID.E. — XXVIL 69 

(12 to 14). Scales 10-61-3. L. 12. Maine to Dakota and La., 
everywhere abundant in sluggish or weedy waters. 

S. E. (N. C. to Ala.) occurs var. bosci (Cuv. & Val.) with A. 
longer, about 16 ; the scales larger, 8-43-2, and the lower fins scar- 
let in males. The two forms intergrade and both are very varia- 
ble. (Cyprinus ainericanus L., 1766, not of 1768) (xpvo-oy, gold; 
\€VK.6i, white.) 

Order XIII. ISOSPONDYLI. (The Salmon, Herring, 

ETC.) 

This order contains a great variety of soft-rayed fishes, which 
agree in lacking the modified vertebrae and the falciform pharyn- 
geals of the preceding order, and in having a more complex struc- 
ture of the shoulder-girdle than the Haplomi. There are 20 or 25 
families, most of them marine ; some in the deep seas, (lo-or, equal ; 
€nr6vdv\osy vertebra). 

Family XXVIL HIODONTID-ffl. (The Moon-eyes.) 

Body oblong, much compressed, covered with large, silvery cy- 
cloid scales ; head naked ; mouth terminal, oblique ; margin of 
upper jaw formed by intermaxillaries mesially and by maxiilaries 
laterally ; maxiilaries entire ; no barbels ; no adipose fin ; lateral 
line distinct ; abdomen compressed, not serrated ; moderate sized 
teeth on jaws, vomer, sphenoid, hyoid, pterygoid, and palatine 
bones; tongue with sharp canines; gill rakers few, short, thick; 
eye very large ; gill openings wide ; one pyloric appendage ; air- 
bladder simple; no oviducts. One genus, with three species, inhab- 
iting our Western Streams and the Great Lakes, handsome fishes^ 
of little value as food. 

67. HIODON Le Sueur, (^id^y , hyoid (bone) ; Mv, tooth.) 

a. Belly strongly carinate, both before and behind V. ; D. very small, of nine 
developed ra3r8. 

160. EL alosoides (Rafinesque). Body deep, closely com- 
pressed ; snout blunter than in other species ; eye moderate, S^ in 
head ; P. short, nearly as long as head, about reaching V.; longest 
dorsal ray about half longer than base of fin ; sides with golden 
lustre. Head 4^; depth 8^. D. 9. A. 82. Scales 6-66-9. L. 12. 
Ohio Valley to Saskatchewan R., common N. (Lat., alosa, shad ; 
ff2^, form.) 

aa. Belly scarcely carinate before V.; dorsal rays (developed) 12. 
b. Belly carinate between Y. and A. 

161. EL tergiaiui Le Sueur. Moon-eye. Silver Bass. 
Toothbd Herring. Snout rounded, shorter than the large eye, 
which is 8} in head. Olivaceous, sides brilliantly silvery. Head 
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4}; depth 3. D. 12. A. 28. Scales 5-^6-7. L. 15. Gi 
Lakes and Mississippi Valley, abundant ; one of our most beaufl 
fresh-water fishes. (Lat., polished.) 

66. Belly nowhere carinate. 

162. EL selenops Jordan & fiean. Body elongate, less ec 
pressed ; eye very large, 2^ in head. Head 4^ ; depth 4. D. 
A. 27. Cumberland R. to Ala. {aiXfjvrj, moon ; c5^, eye.) 

Family XXVTII. ALBULID-ffl. (The Lady-fishesO 

Body elongate, little compressed, covered with small, silvi 
scales ; head naked ; snout conic, pig-like, overhanging the sm 
inferior mouth ; maxillary short, with supplemental bone ; preoi 
tal very broad ; sides of upper jaw formed by maxillaries; < 
large, with an adipose eyelid } gill rakers tubercle-like ; preoper 
with membranous edge ; villiform teeth on jaws, vomer, and pf 
tines ; coarse blunt teeth on tongue and roof of mouth ; lateral 1 
present ; belly flattish, not carinate ; D. moderate, inserted bef< 
v.; A. very small; no adipose fin; C. forked. One species, 
most warm seas. 

68. ALBULA (Gronow) Bloch & Schneider. (Lat., white.] 

163. A. vulpes (L.). Lady-fish. Bone-fish. Maca 
A band of elongate scales along middle of back ; brilliantly silve 
Head 3|; depth 4. D. 15. A. 8. Scales 9-71-7. L. 30. Wa 
seas, N. to Cape Cod. (Lat., fox.) 

Family XXIX. BLOPID^. (The Tarpums.) 

Body elongate, more or less compressed, covered with silve 
cycloid scales; mouth large, terminal, the lower jaw prominei 
maxillary long, of three pieces, forming side of upper jaw ; an el 
gate bony plate between branches of lower jaw (as in Amid) ; bo: 
of mouth almost all with villiform teeth ; eye large, with an adip 
eyelid ; gill rakers long and slender ; belly not compressed, covei 
with ordinary scales ; D. over or behind V.; C. forked; no adip 
fin. Genera 2, species 4 or 5, in warm seas. 

a. Body elongate, with small scales ; A. smaller than D. ; pseudobranc 

present. (Elopince.) Elops, 

aa. Body oblong, compressed, with very large scales ; no pseudobranch 
last ray of D. much produced. {MegalopiruB,), . . Meoalops, 

69. ELOPS Linnaeus. (tXo^, name of some sea-fish.) 

164. E. saunis L. Tenpounder. Silvery, darker above ; gu 
plate about three times as long as broad ; eye large ; tail very loi 
C. deeply forked. Head 4J^; depth 5^. D. 20. A. 13. Sea 
12-120-13. L. 36. Warm seas, N. to Cape Cod; remarkable : 
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the development of membranous sheaths at bases of fins and else- 
where, (travposy name of some sea-fish.) 

70. MEGALOP8 Lac^p^de. (/icyaXo^, large eye.) 

165. M. atlanticuB Cuv. & Val. Tarpum. Tarpon. Grande 
£cAiLLE. Silver-fish. Sabalo. Savanilla. Brilliantly 
silvery. Mouth large, its cleft oblique, extending beyond the very 
large eye; lower jaw very prominent; D, inserted behind V.; dor- 
sal filament as long as head. Head 4 ; depth 4. D. 12. A. 20. 
Lat. L 42. L. 6 feet. West Indies and Gulf Coast, occasional N« 
to Cape Cod ; remarkable for its enormous scales, sometimes three 
inches across. 

Family XXX. CLUPEID-ffl. (The Herrings.) 

Body oblong, covered with cycloid scales ; head naked ; side of 
upper jaw formed by maxillaries ; maxillaries composed of 2 or 3 
pieces ; teeth feeble or wanting ; dorsal moderate ; anal often very 
long ; caudal forked ; no lateral line ; no gular plate ; branchios- 
tegals 6 to 15 ; the tips of the larger ones abruptly truncate ; pseu- 
dobranchise present; gill rakers long and slender; gill openings 
wide. 

Genera about 1 7 ; species 1 20 ; found in most seas, many spe- 
cies entering fresh water to spawn, a few remaining permanently. 
Many are highly valued as food fishes. It is probable that the 
Clupeidce are more numerous in individuals than any other family 
of fishes. 

a. Maxillary large, of about three pieces ; mouth terminal, the jaw scarcely 
shorter; carnivorous fishes, with simple not muscular stomach. 
b. Belly rounded, with ordinary scales; the body subterete, supplemental 
bones of maxillary very narrow. {DussumieiHincs.) 

c. y. small, behind D. ; teeth small, persistent. . . . Etrumeus, 71. 
bb. Belly compressed to an edge and more or less serrated ; body com- 
pressed ; bones of maxillary broad. (ClupeincB.) 

d. Scales with their posterior edges entire and rounded. 

«. Last ray of D. opt produced ; scales loosely attached ; vertebrse 47 

to 56 Clupea, 72. 

ee. Last raj of D. produced in a long filament ; scales rather firm ; 

vertebras 48 Opisthgnema, 73. 

dd. Scales with their posterior margins vertical, and pectinate or fluted; 

head very large ; D. small, posterior Brevoortia, 74. 

aa, Maxillar}' short and narrow, with a single supplemental bone ; mouth 
small, inferior, the lower jaw much shorter; mud-enting fishes, with the 
stomach muscular, like the gizzard of a fowl. (DorvtomiwB.) 
y. Last ray of D. produced in a long filament Dobosoma, 75* 

71. ETRUMZSUS Bleeker. (From the Japanese name.) 

166. B. sadina (Mitchill). Round Herring. Mouth small, 
reaching front of orbit ; eye large ; fins all very small. Bluish^ 
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sides silvery. Head 4 ; depth 6. D. 18 ; A. 13. L. 5. N. 

Fla., scarce. {Alosa teres Dekay.) (Corruption of sardine.) 

S 
72. CLUPEA (Artedi) Linnseos. (Lat, herring.) 

a. Vomer with an ovate patch of minute teeth; serratures on belly fl 
weak. ; 

167. C. harengoB L. Common Herriko. Body elongi 
the scales deciduous; cheeks longer than high; upper jaw scar^i 
emarginate ; gill rakers X -|- 40 ; D. inserted before V. ; lower I 
small ; peritoneum dusky. Blue, silvery on sides. Head 4 
depth 4J. D. 18. A. 17. Lat. 1. 67. Scutes, 28 +13. L. 1 
N. Atlantic, everywhere, S. to Cape Cod; spawns in the sea. (^Si 
(Low Latin, herring.) 

aa. Vomer without teeth ; ventral serratures veiy strong; upper jaw em 
ginate. 
b. Cheeks notably longer than deep, the preopercle produced form 
below ; body not very deep; depth 3^ or more in length. {Pomoh 
Rafinesque.) 
c. Teeth in jaws all disappearing with age, a small patch sometimes 
maining on tongue. 
d. Peritoneum pale. 

168. C.mediocris Mitchill. Tailor Herring. Fall Hi 
RING. Mattowacca. Head rather long, the profile straight a 
not very steep ; form more elliptical than in the next and 1< 
heavy forwards ; opercles less emarginate below ; fins low. Blu: 
above ; sides with faint longitudinal streaks. Head 4 ; depth \ 
D. 15. A. 21. Lat. 1. 50. Ventral scutes, 20 -f- 16- Cape Cod 
Fla., chiefly S. 

169. C. pseudoharengus Wilson. Alewife. Gasperej 
Branch Herring. Wall-eyed Herring. Body deep, hea 
forward ; head short, nearly as deep as long ; eye large, 3^ in hes 
gill rakers long, about X -J- 35 ; first ray of D. about equal to bs 
of fin; lower lobe of C. longer; fins rather high. Bluish, sit 
silvery, with faint dark streaks along raws of scales ; a round da 
spot at shoulder. Head 4}; depth 3}. D. 16. A. 19. Lat. 1. i 
Scutes 21 -f- 14. L. 15. Newfoundland to S. C, abundant, enteri 
streams to spawn ; landlocked in lakes of W. N. Y. {Clupea v 
nalis Mitchill, 1815, but according to Dr. Gill, the paper of Al( 
ander Wilson was published before 1814. See McDonald, N 
Hist. Aquat. Anim. 580, 594.) (^ct)dpr, false; herring.) 

dd. Peritoneum black. 

170. C. aestivalia Mtchill. Glut-Herring. Blue-ba( 
Black-belly. Summer Herring. Very close to the prec< 
ing, the body more elongate, the fins lower, and the eyes small 
th^ back darker* First ray of dorsal not equal to base of f 
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Head 5 ; depth 3^. With C. pseudoharengus, but running later, 
less abundant and much less valuable as a food-fish. (Lat., belong- 
ing to summer.) 

cc. Teeth on jaws ; usuallj persistent at tip of both jaws ; peritoneum 
pale. 

171. C. chrysochloris Rafinesque. Skip- jack. Body ellipti- 
cal ; head slender, rather pointed; lower jaw strongly project- 
ing; maxillary reaching posterior part of eye; eye large, 4| in 
head ; fins moderate ; gill rakers not numerous, rather stout, about 
X -f- 23 ; opercles striate. Bright blue, sides with golden reflec- 
tions. Heads}; depths}. D.16. A. 18. Lat.1.52. Scutes 20 -|- IS. 
L. 18. Miss. Valley, etc., abundant and resident in larger streams, 
introduced into Great Lakes. Also in Gulf of Mexico. A hand- 
some but lean and poor fish in the rivers, becoming excessively fat 
in salt water, (x/ivo-dr, golden ; ;(Xa)pof , green.) 

66. Cheeks little if at all deeper than long, the preopercle scarcely' pro- 
longed forward below; body deep ; depth of body 2} to 3; teeth few 
or none. {Aloia Cuvier.) 

172. C. sapidissima Wilson. Shad. Body rather deep; 
mouth large, the jaws subequal ; gill rakers very long and slender, 
X -|- 40 to 60 ; fins low. D. nearer snout than C. Bluish, sides 
more or less silvery ; usually a dark blotch behind opercle, and 
often several in a row behind this ; peritoneum white. Head 4^ ; 
depth about 3. D. 15. A. 21. Lat. 1. 60. Scutes 21 + 16. L. 30. 
Atlantic coast from the Miramachi to the Alabama, ascending 
rivers to spawn ; one of the best of food-fish. Introduced in Ohio 
K. etc. (Superlative of Lat., sapidus, good to eat.) 

73. OPISTHONEMA Gill. (Sn-ia^f , behmd ; v^fuz, thread.) 

173. O. oglinum (Le Sueur). Thread Herring. Body 
€H>mpres8ed; belly strongly serrate; jaws toothless ; dorsal filament 
about as long as head. Bluish, silvery below; a bluish shoulder spot; 
dark streaks along scales of back. Head 4 ; depth 3^ D. 19. A. 
24. Lat. 1.50. Scutes 17-1-11. L. 12. West Lidies, N. to Cape 
Cod. 

74. BREVOORTIA Gill. (To James Carson Brevoort, late of 

Brooklyn, N. Y.) 

174. B. tjrBXOLxm (Latrobe). Menhaden. Mossbunker. 
Bug-fish. Fat-back. Body compressed, deep, heavy anteriorly; 
no teeth ; gill rakers very long and slender ; scales very closely 
imbricated, irregularly arranged; fins small. Bluish, sides silvery 
or brassy; fins yellowish ; a dark scapular blotch, behind which are 
usually smaller spots. Head 3^; depth 3. D. 19. A. 19. Lat. L 
60 to 80. Scutes 20+ 1 2. L. 20. Cape Cod to Florida ; very abun- 
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dant, spawning in sea ; used for oil and manure. (A parasitic 
crustacean, Oniscus prcegu-itator Latrobe, is found in the mouth of 
this fish. The names of both species refer to this fact; the ancient 
Roman Emperors (Jtyranni) having had their tasters (prcegusta- 
tores) to try their food before them, to prevent poisoning.) 

75. D0R080MA Rafinesque. (dopor, lance ; amfuii body.) 

175. D. cepedianum (Le Sueur). Gizzard Shad. Hickory 
Shad. Mud Shad. White-eyed Shad. Hairy-back. Body 
deep, compressed; the scales thin, deciduous; head small; snout 
short, blunt ; mandible enlarged at base ; gill rakers very slender, 
not very long ; an adipose eyelid; D. about median, its filament 
about as long as head ; C. widely forked, its lower lobes longer ; 
belly sharply serrate. Bluish, sides silvery; young with a round 
dark shoulder spot. Head 4)^ ; depth 2^ (2 to 3) ; eye 4^ in head. 
D. 12. A. 31. Lat. 1. 66. Scutes 17-f-12. L. 15. Cape Cod to 
Mexico ; abundant S. entering all rivers ; permanently resident 
throughout the Miss. Valley. A handsome, mud-loving fish, nearly 
worthless as food. (To Bernard Germain Etienne, Comte de La 
C^p^de, afterwards " Citoyen Lacep^de.") 

Family XXXI. STOLEPHORID-ffl. (The Anchovies.) 

Body elongate, compressed, with thin, deciduous scales ; mouth 
very large; the pointed, pig-like snout, usually extending beyond 
it ; maxillary very long and slender, of about 3 pieces, extending 
backward far beyond the eye ; premaxillaries small ; teeth usually 
very small ; eye large, well forward ; gill rakers long and slender. 
B. 7 to 14 ; no lateral line ; belly rounded, or weakly serrate ; no 
adipose fin ; C. forked. Small fishes swimming in large schools, 
abundant in all warm seas. Genera 9, species about 65, most of 
them belonging to Stolephorus. 

a. Gill membranes scarcely connected ; gill openings very wide; no pectoral 
iilaments; A. moderate, beginning behind D.; lower jaw included; max- 
illary not extending beyond gill openings; teeth very small or wanting. 

Stolephorus, 76. 

76. STOLEPHORUS LacdpMe. (EngrauUs Cuvier.) (oroX^, 
a stole ; (popdty bearing, in allusion to the silvery band.) 

a. Body compressed, moderately elongate, the depth more than one-fifth the 
length; insertion of D. nearer C. than tip of snout. 
b. Anal long, its rays about 26, its base 3? in body. 

176. S. mitchilli (Cuv. & Val.). Snout rather blunt, little pro- 
jecting; body much compressed; both jaws with teeth •; eye very 
large. Pale, a narrow, diffuse, silvery lateral band, little broader 
than pupil Head 3| ; depth 4. D. 14. A. 26. Lat. 1. 37. L. 2^. 
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Cape Cod to Texas, common S. (To Prof. Samuel Latham Mitcb- 
ill, of New York, an early ichthyologist.) 
bb, :Ajial fin moderate, its rays about 20, its base 4j in body. 

177. 8. brow^ni (Gmelin). Snout pointed, considerably pro- 
jecting ; belly somewhat serrated ; eye 3^ in head ; teeth in both 
jaws. Translucent, silvery band ; sharply defined, about as broad 
as eye. Head 3}; depth 4}. D. 15. A. 20. Lat. 1. 40. L. 6. Cape 
Cod to Brazil, exceedingly abundant S. (To Mr, P. Browne, 
author of Nat. Hist, of Jamaica, in 1756.) 

aa. Body elongate, less compressed, the depth less than one-fifth the length ; 
insertion of D. midway between snout and C. 

178. 8. argyrophanus (Cuv. & Val.). Tail long and slender; 
snout pointed, projecting; belly not serrated ; eye 4 in head; teeth 
in jaws present, feeble ; anal short, its base 5^ in body ; silvery 
lateral band broad, diffuse, broader than eye. Head 3| ; depth 6. 
D. 14. A. 19. L. 4. Wood's Holl, Mass., and S. (S. eurystole 
Swain & Meek.) (apyvpos, silver ; (jxuvcof to show.) 

Family XXXII. SYNODONTID-ffi. (The Lizard-fishes.) 

Body elongate, subterete, covered with cycloid scales ; head de- 
pressed ; mouth very wide, its margin formed by the slender pre- 
maxillaries ; the maxillaries closely joined to them ; teeth usually 
strong, cardiform, the large ones often depressible ; no barbels ; 
sides of head usually scaly; adipose fin usually present; D. short, 
median ; C. forked. Air-bladder small or wanting ; skeleton weakly 
ossified; no phosphorescent spots. Ovaries with an oviduct. 
Genera 6 or 8 ; species about 25, mostly of deep waters in warm 
regions. (More or less related to this family are several others : 
Stomiatidce, Scopelidce^ Chauliodontidce, etc., found in the deep 
waters off our coasts. Most of these deep-sea forms are provided 
with phosphorescent spots. A very full account of them has been 
lately published by Dr. Giinther, — Deep-sea Fishes of the Chal- 
lenger Exped.) 

a. Teeth not barbed ; maxillary not dilated behind ; teeth on palatines in a 
single band on each side; shore-fishes Symodus, 77. 

77. STNODUS (Gronow) Bloch & Schneider. 

{avvodovs, ancient name of some fish). 

179. 8. fastens (L.). Lizard-fish. Snake-fish. Dorsal 
slightly higher than long; snout longer than broad; lower jaw in- 
cluded ; scales of cheeks in 7 rows ; ventrals 2 J in head. Olivaceous, 
back mottled ; top of head vermiculated ; V. and mouth yellow. 
Head 4\ ; depth 6 or 7. D. 11. A. 11. Scales 4-64-6. \a.VI. 
Cape Cod to Fia.^ on sandy coasts. (Lat., ill-sceuled.') 
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Family XXXm. ABGENTIM IDM. (The Smelts.) 

The smelts may be looked upon as reduced Salmonida, the on 
important difference being in the form of the alimentary cam 
Tlie stomach is a blind sac, the oesophagus and the pylorus openii 
close together, and the pyloric coeca are very few or wantin 
Genei^a 7 or 8, species about 20, chiefly small fishes of the Nort 
em Seas, some of them descending to considerable depths. All ai 
silvery and none have phosphorescent spots. 

a. Mouth large; V. before middle of D. 

b. Scales very small, some of them modified in males; teeth feeble; ] 

large, of 16 to 20 rays, adipose fin with long base. . Malix)tus, 7 

bb. Scales moderate, all alike ; teeth stronger, those on tongue enlaigec 

P. moderate, of about 12 rays; adipose fin short. . . Osmkbus, 7 

78. MALLOTUS Cuvier. (fiaKkwos, villous). 

180. M. villosus (Miiller). Capelin. Ice-fish. Dusk 
sides grayish. Old males with scales above lateral line and c 
side of belly, elongate, closely imbricate, forming villous band 
Head 4}; depth 6. D. 12. A. 18. Lat L 150. L. 12. Arcti 
S. to Maine. 

79. OSMERUS (Artedi) Linnaeus. (oayu/pJr, odorous.) 

a. Vomer with 2 to 4 fang-like teeth ; lat. 1. about 68. 

181. O. mordax (Mitchill). Smelt. Frost-fish. Greenisl 
sides with a silvery band ; back with dark points ; teeth strong 
gill rakers shortish, } eye. Head 4; depth 6 J. D. 10. A. li 
Lat. 1. 68. L. 12. Nova Scotia to Va., entering rivers, sometime 
land-locked. (Lat., biting.) 

Family XXXIV. SALMONID^.i (The Salmon.) 

Body oblong, covered with cycloid scales; head naked; mout 
terminal or subinferior, of varying size ; teeth various ; maxillar 
with supplemental bone, forming side of upper jaw ; pseudobran 
chide present ; no barbels ; D. median ; an adipose fin ; C. forked 
V. median ; lateral line present ; belly not compressed ; vertebrj 
about 60. Stomach siphonal, with 15 to 200 pyloric coeca. Egg 
large ; no oviduct. Genera 8 ; species about 80 ; peculiar to th< 
northern regions, most of them in fresh waters, the larger specie 
ascending rivers to spawn. In beauty, activity, gaminess, quality 
as food, and even in size of individuals, different members of thi 
group stand easily with the first among fishes. 

a. Jaws toothless or nearly so; scales large; A. rather elongate (10 to 15 
rays) ; maxillary short and broad CoREOomrs, 80 

^ For a detailed account of the fishes of this family see Jordan, Science Sketches 
p. 35, 
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aa. Jaws with distinct teeth ; scales smaller. 
b. Dorsal very long and high, of about 20 rays ; scales medium ; tongue 

toothless Thymallus, 81. 

bb. Dorsal moderate, its rays 9 to 15; tongue with teeth; teeth strong; A. 
short, of 9 to 11 developed rays. 
e. Vomer flat, its toothed surface plane, the teeth on its shaft in one or 
two rows, sometimes deciduous ; species black-spotted, with con- 
spicuous scales Salmo, 82. 

ee. Vomer boat>shaped, the shaft strongly depressed, without teeth ; 
scales very small, more or less imbedded ; species w ith red or gra}' 
spots Salyelikus, 83. 

80. COREGONUS (Artedi) Linnaeus. White-fishes. 

(This genus contains about forty species, lake-fishes of northern 
regions, usually spawning in shallow waters or in brooks in late 
fall or winter. All are excellent food-fishes, and all are very varia- 
ble.) (The old name, of uncertain origin.) 

a. Lower jaw included ; premaxillaries broad, placed more or less vertically, 
or the lower edge turned inward ; the cleft of the mouth less than one- 
third the head. 
b. Gill rakers short, thickish, about X + 16 ; preorbital broad, wider than 
pupil ; maxillary short, broad, not reaching to eye ; the supplemental 
bone narrowly elliptical; supraorbital broad; mouth very small. 
(Protcpium Milner.) 

182. C. quadrilateralis Richardson. Round-fish. Pilot- 
fish. Shad-waiter. Menomoxeb White-fish. Body sub- 
terete, the back broad ; maxillary 5^ in head ; head long, the snout 
compressed and bluntly pointed ; preorbital wider than pupil. 
Dark bluish, sides paler. Head 5; depth 4|. D. 11. A. 10. 
Scales 9-85-8. N. H. to L. Superior, Alaska, and N. Through- 
out the Rocky Mountains is found a closely related species, C. wil- 
liamsoni Girurd, with shorter snout and longer maxillary. (Lat., 
4-8ided). 

66. Gill rakers numerons, long and slender, X 4- 20 to 25; preorbital long 
and narrow; maxillary rather long, the supplemental bone ovate. 
(Coregonus.) 

c. Tongue toothless; body robust, elevated at the shoulders in the adult; 
the head very small, especially in old examples. 

188. C. olnpeiformiB (Mitchill). Common White-fish. 
Snout bluntish, obliquely truncate ; preorbital not half pupil ; max- 
illary past front of orbit, 4 in head ; eye large ; gill rakers f eye. 
Color pale, scarcely silvery. Head 5 to 6; depth 2^ to 4. D. 11. 
A. 11. Scales 8-74-9. L. 30. Great Lakes and N.; by far the 
most valuable of the American white fishes. Very variable ; feeds 
on minute organisms. (Clupea^ herring ; forma^ shape.) 

ec. Tongue with ahoui 3 series of small teeth •, body ralYiec ^\oxi^V&\ ^2tkA 
back tauceJjr elevated. 
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184. C. labradoriciifl Richardson. Sault White -fish. 
MusQUAW River White-pish. ** Whiting." Head com- 
pressed, rather long; mouth rather small, the jaws equal; maxillary 
to front of pupil ; eye 4^ in head ; supraorbital narrow ; D. high 
in front, its last rays short. Bluish, sides little silvery; fins dusky. 
Head 4} ; depth 4}. D. 11. A. 11. Scales 9-80-8. L. 20. 
White Mts. to Labrador and L. Superior; abundant N. 

aa. Lower jaw projecting; premaxillaries narrow, not vertically placed; pre- 
orbital elongate; gill rakers very long and slender, about X + 30; the 
cleft of the mouth 2| to dh in the head. 
d. Body elongate, herring-shaped; scales small, uniform, the free edges 
convex. {Argyrosomui Agassiz.) 
e. Lower fins pale, or tipped with dusky. 
/. Scales brilliantly silvery, without dark specks. 

185. C. hoyi (Gill). Lake Moon-eye. Cisco of Lake 
Michigan. Head rather long, lower jaw barely included ; maxU- 
lary 3 in head to middle of pupil ; eye very large, S^ in head; lower 
jaw little projecting ; gill rakers nearly as long as eye ; fins low ; 
free edge of 1). very oblique. Color bluish, sides brilliantly silvery, 
as in Hiodon and Albula, Head 4^ ; depth 4|. D. 10. A. 10. 
Scales 7-75-7. L. 12. Smallest and prettiest of our white-fishes, 
from Skaneateles L., N. Y., to L. Mich., in deep water. (To Dr. 
Philo R. Iloy, of Racine, Wis.) 

ff. Scales more or less pnnctulate with darker. 

186. C. artedi Le Sueur. Lake Herring. Cisco. Michi- 
gan Herring. Maxillary 3^ in head, reaching middle of pupil ; 
eye 4 to 5 in head. Bluish or greenish, sides silvery ; scales and 
fins with dark specks. Head 4^; depth 4^. D. 10. A. 12. Scales 
8-75 to 90-7. L. 15. Great Lakes to Labrador ; very abundant, 
usually in shoal waters, also land-locked in lakes of N. Ind. and 
Wis. (var. sisco Jordan), where it lives in deep water, spawn- 
ing near shore in December. (To Peter Artedi, the " father of 
ichthyology.'*) 

ee. Lower fins blue-black. 

187. C. nigripinnia (Gill). Blue-fin. Body more robust than 
in C. artedi ; mouth large; eye 4 in head; teeth present, minute. 
Dark bluish, sides silvery, punctulate. Head 4^ ; depth 3 J. D. 10. 
A. 1 2. Scales 9-88-7. L. 20. L. Mich., in deep water. (Lat, 
niger, black; pinna, fin.) 

dd. Body short, deep, compressed; the curve of back similar to that 
of belly; scales large, larger forwards, closely imbricated ; the 
free margin little convex. {Allosomus Jordan.) 

188. C. tullibee Richardson. Tullibee. " Mongrel White- 
FiSH.** Head much as in C. nigripinnis ; maxillary as long as 

^J'^f J^ws equal when closed; eye aa \onw aia awovA, Al\» \^\\i\^ 
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sides white; centre of each scale silvery; outside dotted, the 
sides thus with faint pale stripes. Head 4; depth 3. D. 11. 
A. 11. Scales 8-74-7. L. 18. Great Lakes, N., scarce. (An 
Indian name.) 

81. THYMALLUS Cuvier. (BvfiaXXos, ancient name of the 

Grayling.) 

189. T. Bignifer Richardson. American Grayling. Body 
compressed, rather elongate ; head short, subconic ; mouth moder- 
ate, the maxillary to middle of eye; jaws subequal; teeth on tongue 
disappearing with age ; eye large, 3 in head ; a bare space on 
breast ; gill rakers slender, X -|- 1 1 ; D* very high, especially in 
males, highest in specimens from far North. Purplish gray, with 
small black spots; ventrals dusky, with pale lines; dorsal highly 
Tariegated, with crimson and dusky streaks and greenish and rose- 
colored spots. Head4|; depth 4 1. D. 20. A. 10. Scales 8-90 
to 100-9. L. 18. Arctic America, in clear, cold streams. The 
Michigan Grayling is var. ontariensis Cuv. & Val. Q=T. tricolor, 
Cope), with rather longer head and lower dorsal, its height rarely 
greater than depth of body ; in a few streams in N. Mich, and Mon- 
tana; a remnant perhaps of the glacial fauna. (Lat., bearing a 
banner.) 

82. SAIiMO (Artedi) Linneus. (Lat., salmon, originally from 

saliOf to leap.) 

(Besides the native Salmon, the following species have been 
introduced into waters within our limits : Salmo fario L., the 
** Brook-trout," or " Brown Trout," of Europe, with the vomerine 
teeth well developed and the scales rather large, about 1 20. Salmo 
gairdneri Richardson, the *' Rainbow Trout " of California, similar 
to the last, and with about 130 scales. Salmo mykiss Walbaum, 
the Red-throated or Rocky Mountain Trout, with larger mouth 
and the scales about 175. Besides this, the great Salmon of the 
Colambia, the Quinnat or King Salmon, Oncorhynchus tschawytscha 
(Walbaum), has been introduced. This, the most valuable of all 
SalmonidcBf may be known by the presence of 16 anal rays, and by 
the black spots on back and upper fins. Its scales are about 145.) 

a. ICarine Salmon, anadromous, with the vomerine teeth little developed, 
those on the shaft of the bone few and deciduous ; scales large (lat 1. 
120); C. deeply lunate, truncate in old age; no hyoid teeth; sexual 
differences strong; breeding males with the lower jaw hooked upwards, 
the upper emarginate or perforate, to receive its tip (Salmo), 

190. 8. salar Linnseus. Common Salmon. Mouth moderate, 
maxillary reaching past eye, 2 J to 3 in head ; preopercle with «. 
distinct lower limb. Brownish above, the sides sWveTy \ mtAr^ \^««^ 
tpoi0 on head, body and Gns, these sometimes X-s\i&p^d\ «v^<&%^V^ 
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red patches in males; young (parr; smolt) with dark cross-bars 
and red spots. Head 4 ; depth 4. B. 11. D. 11. A. 9. Scales 
23-120-21 ; vert. 60 ; pyl. ceca 65; usual weight 15 pounds, but 
often much larger. N. Atlantic, S. to N. Y. and France, ascend- 
ing all suitable rivers; often (var. sebago Girard), land-locked in 
lakes. One of the best known and most valued of food-fish. Vari- 
able. (An old name, from salio, to leap.) (J^u.) 

83. 8ALVZ!LINU'8 (Nilsson) Richardson. Charrs. (An old 
name, allied to the German, Sdlbling,) 

(The species of this group are in general smaller, finer, hand- 
somer, and more wary than the Salmon, and they inhabit in general 
colder waters. Besides the native species, attempts have been 
made to introduce the following : Salvelinus alpinus L., the Euro- 
pean charr, Salbiing, or Ombre Chevalier, a species very close to 
S. oguassa and S. malma (Walbaum), the "Dolly Varden Trout," 
or " Bull Trout " of the Rocky Mountain slope ; very close to S. 
fontinalis, the back as well as the sides, with red spots). 

a. Hyoid bone (base of tongue) with a band of strong teeth (besides the 
usual teeth around edge of tongue); head of the vomer with a raised 
crest, which projects backward, free from and parallel with the shaft; 
this crest with teeth; lake trout, very large, spotted ¥nth gray. {CrUti- 
vomer Gill & Jordan.) 

191. 8. namaycush (Walbaum). Great Lake Trout. 
Mackinaw Trout. Salmon Trout (of the Lakes, not of 
England, nor of Oregon, nor of the Gulf of St. Lawrence). 
LoNGE. ToGUE. Head very long; mouth very large, the maxil- 
lary reaching much beyond eye, 2 in head ; teeth very strong ; 
C. well forked. Dark gray, varying in shade ; everywhere with 
round pale spots; head above, and D. and C. reticulate with 
darker; eye large. Head 4^; depth 4. B. 12. D. 11. A. 11. 
Lat. 1. 185 to 205. L. 3 feet or more. Great Lake region, and 
lakes from New Brunswick to Montana, British Columbia and 
Alaska, abundant, variable. A food-fish of high value. In Lake 
Superior is found var. siskawits Agassiz, the Siscowet, similar, but 
less elongate and inordinately fat. (Indian name.) 

aa, Hyoid bone with a very few feeble teeth or with none; vomer with teeth 
on its head only and without posterior crest; red-spotted species. {Sal- 
velinus*) 

b, Hyoid teeth none; head large, 4 to 4} in length; red spots of body on 
sides only. 

192. 8. fontinalia (Mitchill). Brook Trout.^ Speckled 
Trout. Head large, the snout bluntish; mouth large, the maxil- 

* " This is the last generation of tront fishers. The children will not be able to find 

any. Already there are well trodden paths by every stream in Maine, in New York, 

and In Michigan. I know of but one river in 'Nortlo. /ouenca \>>i \Xv« ftV^<& oIni^ul^s^Yl -^qu 



SALMONID.E. — XXXIV. 81 

lary reaching beyond eye ; eye large ; C. lunate, forked in young. 
Dusky greenish, sides with red spots mostly smaller than pupil ; 
back mostly unspotted, barred or mottled with dark ; D, and C. 
mottled or barred; lower fins dusky, with an orange band followed 
by a darker one ; belly mostly red in males. Very variable. Sear 
run individuals (var. imxnacnlatas U. R. Storer) are silver-gray, 
nearly plain, and they reach a large size. Specimens from Dublin 
Pond, N. H. (var. agasaisii Garman) are likewise pale, looking like 
Lake Trout. Head 4^ ; depth 4^. D. 10. A. 9. Scales 37-230-30. 
Gill rakers 6 4-11. L. 5 to 20. Greatest weight about 11 pounds. 
Our finest game fish, abounding in clear cold streams from Maine 
to Dakota and N. to Arctic Circle ; S. in Mts. to Chattahoochee R. 
(Lat., living in fountains.) 

bb, Hyoid teeth present, feeble, often lost; head smaller (about 5 in length); 
mouth small, the maxillary scarcely reaching past middle of eye. 
e. Gill rakers curled at the ends. 

193. 8. aureolas Bean. Sunapee Lake Trout. Maxillary 
reaching middle of eye, 2} in head ; eye a little longer than snout, 
4f in head ; P. largest in ^, Brownish, sides silver gray, with small 
orange spots above and below lateral Une; C. grayish; belly orange; 
A. orange, edged before with white ; V. orange, with white band 
on outer rays ; no mottlings anywhere. Head 4^ ; depth 4^. D. 9. 
A. 8. Scales 35-210-40. L. 12, or more. Sunapee Lake, N. H., 
very close to S, oquassa, but reaching a larger size. (Lat., gilded.) 

ce. Gill rakers straight. 

194. 8. oquasBa (Girard). Blue-back Trout. Rangeley 
Lake Trout. Body elongate, compressed; head small, fiattish 
above; eye 3^ in head; P. and V. not elongate; C. deeply lunate; 
opercles without striae. Dark blue, the red spots smaller than 
pupil, on sides only ; traces of dark bars on sides ; lower fins varie- 
gated as in other charrs. Head 5; depth 5. D. 10. A. 9. Lat. 
1. 230. Gih rakers 6 -|- U. L. 12. Smallest and prettiest of our 
SalmonidcSf and most like the European Salvelinus alpinus, found 
only in the Rangeley Lakes in S. W. Maine, and (5. naresi Giin- 
ther), in some lakes in Arctic America. Perhaps a variety of S. 
stagnalis Fabricius, of Greenland. (From Oquassoc, one of the 
Bangeley Lakes.) 

will find no paper collar or other evidence of civilization. It is the Nameless River. 
Not that troat will cease to be. Tliey will be hatched by machinery and raised in 
ponds and Ikttened on chopped liver, and grow flabby and lose their spots. The 
trout of the restaurant will not cease to be. He is no more like the trout of the 
wild river than the fat and songless reed-bird is like the bobolink. Gross feeding 
and easy pond life enervates and depraves him. The trout that the chiklren will 
know <mly by legend is the gold-sprinkled living arrow of the Whttb-^tUx^tXAi^ \a 
ligxag up the cataract, MhJe to loiter lu the rapids, whose dahity msMtl S& \Iti« ^«xi<cVxk% 
hattertr." (Mynm IV. Seed.) 

6 
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Family XXXV. PERCOPSID2B. (The Trout Perches.) 

Body elongate, covered with moderate-sized, thin, strongly ctenoid 
scales ; head naked ; no barbels ; opercles well developed ; gill open- 
ings wide; an adipose fin; mouth small, horizontal; teeth very 
small, villiform; no teeth on vomer or palate; margin of upper 
jaw formed by premaxillaries alone, these short and not protrac- 
tile; gill rakers tubercle-like; cavernous structure of the skull 
highly developed, as in Stelliferus, Acerina and Encymba ; fins much 
as in SalmonidoR ; pellucid ; branchiostegals 6 ; stomach siphonal 
with about 10 pyloric caeca; ova large; no oviduct. A single spe- 
cies inhabiting cold fresh waters in the northern U. S. ^terest- 
ing little fishes, with the general characters of SalmonidcBy but 
having the mouth and scales decidedly Perch-like. 

84. PERCOP8I8 Agassiz. (ntpof, perch ; ^tr, appearance.) 

195. P. guttatuB Agassiz. Trout Perch. Silvery; upper 
parts with rounded dark spots made up of minute dots ; lower jaw 
included; tail long. Head 3|; depth 4^. D. 11. A. 8. Lat 1. 
50. L. 10. Great Lakes and tributaries, rarely S. ; Ohio R. 
(Jordan); Potomac R. (Baird); Delaware R. (Abbott); Kansas 
(Gill). (Lat., spotted.) 

Order XIV. HAPLOMI. (The Pike-like Fishes.) 

This order differs from the other soft-rayed fishes, chiefly in the 
simpler structure of the shoulder girdle, which lacks the praecoracoid 
arch. There is never an adipose dorsal ; the dorsal is posterior in 
position and the head is depressed and usually more or less scaly. 
The pseudobranchise are wanting or glandular. The group is made 
up chiefly of fresh-water species. (dnXoosy simple; ^fios, shoulder.) 

Family XXXVI. AMBLYOPSID-ffi (The Cave 

Fishes.) 

Body elongate, with long depressed head ; mouth large, the lower 
jaw projecting; premaxillaries scarcely protractile, forming whole 
edge of upper jaw; teeth villiform; eyes sometimes rudimentary 
and concealed under the skin ; head naked, with papillary ridges ; 
body with small, cycloid scales, irregularly arranged; no lateral 
line ; D. far back, opposite A. ; C. rounded; V. small, or wanting; 
vent at the throat, as in Aphredoderus ; gill membranes joined to 
isthmus ; stomach caecal, with pyloric appendages ; some (and 
probably all) viviparous. Genera 3; species 5. 

Fishes of small size living in subterranean streams and ditches of 
the central and southern U. S., probably remnants of an ancient 
lAuna. 
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a. Eyes radimentaiy, concealed under the skin; body colorless ; one pyloric 
caecum. 

6. Yentrals present, small Amblyopsis, 85. 

66. Yentrals entirely wanting Typhlichthys, 86. 

aa. Eyes well developed; body colored; no ventrals; two pyloric caeca. 

Cholooasteb, 87. 

85. AMBL70P8I8 DeKay. (dftpXvsy obtuse; S^ist vision. 

196. A. spelaeiiB DeKay. Blind Fish of the Mammoth 
Cave. Head 3; depth 4^; D. and A. equal, well developed; head 
and body with papillary ridges ; scales small ; colorless. D. 1 0. A. 
9. y. 4. P. 11. L. 2 to 5. Subterranean streams of Ky. and 
Ind., Mammoth Cave, etc. (Lat., living in caves.) 

" If the Amhlyopsti be not alarmed, they come to the surface to feed, and 
swim in full sight, like white aquatic ghosts. They are then easily taken by 
the hand or net if perfect silence be preserved, for they are unconscious of the 
presence of an enemy except through the sense of hearing. This sense is 
however very acute; for at any noise, they turn suddenly and hide beneath 
stones at the bottom. They take much of their food near the surface, as the 
life of the depths is apparently very sparse. This habit is rendered very easy 
by the structure of the fish, for the mouth is directed upwards, and the head 
is very flat above, thus allowing the mouth to be at the surface." {Cope.) 

86. TYPHLICHTHYS Girard. {rx^Ui, blind ; ixOvs, fish.) 

197. T. subterraneus Girard. General character of A, 
spelaus, but the head rather blunter and broader forwards; the 
mouth smaller. D. 8. A. 8. P. 12. L. 2. Caves and wells in Ky., 
Tenn., Ala. ; as common as the preceding, of which it is perhaps a 
variation. 

87. CHOLOG ASTER Agassiz. (x&>X<$ff, maimed; yaor^/?, belly.) 

198. C. agassizii Putnam. Eyes large; uniform light brown; 
fins speckled. P. a little more than half way to D. Head 4; 
depth 4. D. 9. A. 9. L. 1^. Subterranean streams in Tenn. 
and Ky. A closely related species (C comutus Ag.), is known 
from a rice-ditch in S. C. (For Louis Agassiz.) 

199. C. papillifems Forbes. Yellowish brown, dark above; 
sides with three dark streaks, the middle streak pale behind head ; 
C. dark, with cross-rows of white specks ; eye small, 6 in head, 
above and well behind maxillary ; P. reaching half way to D. ; body 
with tactile papillary ridges. Head 3^. L. 1 inch. Cave spring, 
Union Co., 111. (Lat, bearing papUlce.) 

Family XXXVII. CYPRINODONTID-ffi. (The Killi- 

FI8HES.) 

Body oblong, depressed in front, more or less compressed be- 
hind, corered with adherent cycloid scales ; no lateral line*^ beoA 
scaly; mouth small, terminal, extremely^ pTOtTacl\\^\ \)i2L^ ^^%^ ^\. 
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upper jaw formed by premaxillaries ; teetli yarious; gill membranes 
somewhat connected, free from isthmos; B. 4 to 6; D. single, 
inserted posteriorly, rarely preceded by a spine; C. not forked; 
stomach siphonal, without pyloric caeca; sexes unlike ; some spe- 
cies ovoviviparous. Genera 30; species 140; in fresh and brackish 
waters of all warm regions. Most of them are small in size, and 
some species of Ileterandria are perhaps the smallest of fishes. The 
species here mentioned are carnivorous, surface swimmers; many 
southern species feed on mud and slime. 

a. Intestinal canal short, bat little convoluted; dentary bones firmly united; 

teeth fixed; carnivorous species. 

b. Oviparuus species, the anal fin of the male not modified into an intromit- 

tent organ. (CyprinoiUmtiruB.) 

c. Teeth in a single series, incisor-like, notched ; dorsal of 10 or 11 rays, 

the first ray small; gill openings restricted above; body stout and 

deep Cyprimodom, 88. 

cc. Teeth pointed; ventrals present; air-bladder present, 
e. Teeth in more than one series. 
f. Dorsal rather large, well forward; fts rays usaally 11 to 18, the 

first above or in front of A Fundulus, 89. 

ff. Dorsal small and posteriorly placed, its rays 7 to 10; the first 
generally behind front of the small anal; size small. 

Zygonectes, 90. 
ee. Teeth in one series; D. inserted before A.; D. and A. short, of 9 

to 13 rays Luca^ia, 91. 

hb. Ovoviviparous species, the anal fin of the male advanced and modified 
into a sword-shaped intromittent organ. {AnaUepina.) 

ff. £3*6 normal, not divided by crosswise partition ; jaws short ; 
fins small; D. inserted behind A. . . . Gambusia, 92. 

88. CYPRINODON LacdpMe. (icvTrplvosy carp; oda>v, tooth.) 

200. C. vaxiegatuB Lacdp^de. Body short, deep, compressed ; 
humeral scale 4 times size of others ; ^ steel-blue, more or less 
copper-red below ; C with black bar at base and tip ; 9 oliva- 
ceous, sides silvery, with irregular dark cross-streaks; a dark spot 
on D. behind. Head 3; depth in adult about 2. D. 10. A. 10. 
Scales 25-12. L. 2 to 4 inches, southern specimens being larger 
and more brightly colored. Cape Cod to Texas, in brackish 
waters. 

89. FUNDULUS Lacepede. (Lat., fundus, bottom; they 

often bury in the mud.) 

a. Scales comparatively large, about 86 in a lengthwise series, 13 in a cross- 
series. 
b. Branchiostegals 6; <f with dark cross-bars and a black dorsal spot; $ 
with longitudinal black bands. 

201. F. majalis (Walbaum). Killifish. May-fish. Head 
long, with long snout ; D. moderate ; A. very high in ^ ; eye mod- 
erate ; ^ olivaceous, brassy on sides ; with about 1 2 bars of color 
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of back ; a black spot on D. ; lower fins sometimes yellow, and top 
of head black; 9 much larger than $y paler, a black band on 
level of eye with two shorter bands below it; one or two black 
cross-bars at base of C. Head 3}; depth 4. D. 12. A. 10. Scales 
36-13. L. 6. Cape Cod to Fla. ; the largest of the genus, common 
in shallow bays. S. occurs F, similis Baird & Girard, with scales 
S3, and both sexes resembling ^ of F. majalis, (Lat., pertaining 
to May.) 

bb. Branchiostegals 5 : (f with silvery spots and bars ; $ nearly plain oliva- 
ceous; young with black cross-bars. 

202. F. heteroclitoB (Linnaeus). Common Killifish. Mum- 
M ICHOO. Mud-fish. Body short, deep, the head short, broad ; 
eye about equal to snout ; ^ dark green, sometimes orange below, 
sides with scattered yellowish spots, sometimes running into silvery 
cross-bars; vertical fins dark, with pale spots, usually a black spot 
on D.; young ^ with 9 or 10 silvery bars; young 9 with 9 or 10 
black bars; adult 9 nearly plain. Head 3f; depth 3^. D. 11. 
A. 10. Scales 35-12. L. 2 to 5. Maine to Mexico; everywhere 
common along shore, in shallow water ; S. specimens (var. grandis 
Baird & Girard) larger and brighter. (F. pisculentus Mitchill; 
F. nigrofasciatus Le Sueur.) (€T€pov, different; jcXtrur, slope.) 

aa. Scales moderate, 43 to 50 in longitudinal series. 

c. Dorsal inserted before A. ; sides with many dark cross-bands. 

203. F. diaphanuB (Le Sueur). Body rather slender; head 
slender, flat above; fins low. Olivaceous, sides silvery, with 15 to 
25 narrow dark cross-bands ; fins nearly plain. Western specimens. 
Tar. menona Jordan & Copeland (Ohio, W.) have the bands very 
distinct, and somewhat irregular ; the back always spotted ; some- 
times silvery cross-bands replace the darker. E. specimens (Cay- 
uga L., N. Y. Bay) have the back plain, the bands faint and 
regular. Head 3J to 4; depth 5. D. 13. A. 11. Scales 46-12. 
L. 4. Great Lakes and tributaries, E. to coast of Mass., S. to N*. 
Ind., W. to Colorado, ascending clear streams to their sources, also 
in lakes and river mouths. 

cc. D. inserted over front of A. ; sides with regular series of orange or 
brown spots. 

204. P. catenatus (Storer). Stud-fI8H. Body long, com- 
pressed ; head broad ; color greenish ; ^ with an orange spot on 
each scale, 9 with smaller brown spots, these forming continuous 
stripes. Head 4; depth 4^. D. 14. A. 15. L. 7. Mountain 
streams, E. Tenn. and Ozark region; very pretty. In Alabama 
R. is a still brighter species (F. stellifer Jordan), with scattered 
orange spots. (Lat., with chain-like lines.) 

aaa. Scales very small, about 60 in a longitudinal series; sides barred. 
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205. F. zebrinns Jordan & Gilbert Body slender, the hea^ 
long; fins low; greenish, sides silvery white, with 14 to 18 croat 
bars of the color of the back ; fins plain. Head 3} ; depth 4} 
D. 14. A. 13. Scales 60-21. L. 8. Kansas to Texas. (Lat, 
like a zebra.) 

90. Z7GONECTB8 Agassiz. (fvyori yoke; vriKnjSy swimmer 

they being said to swim in pairs.) 

a. Sides with a broad blae-black lateral band; vertical fins dotted. 

206. Z. notatus (Rafinesque). Top-minnow. Body rathei 
elongate; head low; snout long; eye 3 in head; fins moderate 
outer teeth enlarged; lateral band darkest in ^, serrated in young 
back dotted ; a translucent spot on top of head. Head 4 ; deptl 
4^. I). 9. A. 11. Scales 34-11. L. 3. Mich, to Ala. and Tex. 
abundant in quiet waters. (Lat., noted, t. e. spotted.) 

aa. Sides with 10 to 12 dark vertical bars, but without longitudinal stripes 
D. in (f witli a large black ocellus, edged before with white, behini 
by yellow. 

207. Z. luciae (Baird). Body rather elongate; green-yellow 
below. Head about 3^ ; depth about 4. D. 8. A. 9. Scales un 
described, probably about 35. L. 1. Beesley's Point, N". J., no 
lately recognized. (Named for Lucy Baird, daughter of Professoi 
Baird.) 

aaa. Sides with about 10 stripes of orange-brown following the rows of scales 
a spot on each; (f with the lines interrupted and with 9 dark cross 
bars ; a black blotch below eye. 

208. Z. dispar Agassiz. Body deep, compressed; head short 
very broad ; fins low ; D. much smaller than A. Bluish olive 
lateral stripes wavy. Head 3|; depth 3^. D. 7. A. 9. Scale: 
35-10. L. 2^. Lakes and ponds, Ohio to Iowa. (Lat., dissim 

ilar.) 

Staaa, Sides plain olivaceous, without spots or lines. 

209. Z. aciadicua (Cope). Body short, deep ; fins small. Hea( 
3J; depth about 3J. D. 10. A. 12. Scales 39-13. L. 2. Platt< 
K. etc. 

91. LITCANIA Girard. (A name of euphony without meaning.] 

210. L. parva (Baird & Girard). Rain-watkr Fish. Bodj 
rather deep, ^ dark olive. D. dusky orange with black and orang< 
ocellus at base in front ; other fins chiefly orange ; 9 larger, th< 
fins plain. Head 3^; depth about 3. D. 10. A. 10« Scales 26-8 
L. 2. L. I. to Key West, in tide pools, etc. (Lat., small.) 
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92. G AMBUSIA Foey . 

(From the Cuban word Gambusino, which signifies nothing^ with 
the idea of a joke or farce. Thus people say, '< one fishes for Gam- 
businos," when he catches nothing. Poey.) 

211. G. patmelis (Baird & Girard). Top-Minnow. Body 
plump ; tail rather long ; snout broad ; eye about 3. Olivaceous, 
usually a dark streak along upper part of side ; a blackish area be- 
low eye, usually distinct; D. and C. mostly with dark cross-streaks; 
usually a dusky blotch on sides in females (the dark interior show- 
ing through translucent skin) ; small specimens often uniform yel- 
lowish. Head 3} ; depth 3\ to 4. D. 7 to 9. Scales 28-7. L. 2^ 
9^ <J 1. Very abundant in all lowland waters from the Poto- 
mac to HI. and the Rio Grande. The males are scarce and very 
smaU, the anal process about as long as head. The young are born 
at the length of about J inch, in the spring. The gravid females 
are recognized without difficulty, the others are easily mistaken for 
ZygonecteSy and have been repeatedly described as such. (Lat., 
cousin.) 

Family XXXVm. UMBRID-ffi. (The Mud-minnows.) 

Body formed as in Fundulus ; head large, flattened above; 
mouth moderate, the premaxillaries not protractile, the maxillaries 
forming lateral margin of upper jaw; jaws, vomer, and palatines 
with villiform teeth ; gill openings wide ; gill rakers obsolete ; ' 
scales \;ycloid on head and body ; no lateral line ; C. rounded ; P. 
narrow. Intestinal canal without caeca; air bladder simple. Ovi- 
parous, sexes similai*. Carnivorous fishes living in mud in the clear 
waters of sluggish streams and ponds in cool regions, extremely 
tenacious of life. One genus with 2 species. Umbra a'ameri of 
Austria and U, limL 

** A locality which, with the water perfectly clear, will appear 
destitute of fish, will perhaps yield a number of mud fish on stir- 
ring up the mud at the bottom and drawing a seine through it. 
Ditches in the prairies of Wisconsin, or mere bog-holes, apparently 
affording lodgment to nothing beyond tadpoles, may thus be found 
filled with Mud-minnows." (Baird.) 

93. XTliBRA (Kramer) Miiller. (Lat., shade.) 

212. U. liiiii(Kirtland). Mud-minnow. Dog-fish. Ventrals 
slightly before D. ; A. much smaller than D. The typical form 
(Great Lakes and W.) is dull olive green, with about 14 narrow 
pale bars, faint in young ; black caudal bar faint ; lower jaw pale ; 
the Eastern form, var. pygmsea DeKay (Conn, to N. C), with 
narrow pale lengthwise streaks instead of bars; dark caudal bar 
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very evident ; lower jaw black. Head 8f ; depth 8|. B. 6. D. 14 
A. 9. Scales 35-15. L. 4. N. C. to Conn, and Ontario, W. te 
Ind. and Minn., in cool weedy streams and swamps. (Lat., of the 
mud.) 

Family XXXIX. ESOCID^. (The Pikes.) 

Body elongate, somewhat compressed, with rather small, cycloid 
scales ; lateral line present, more or less imperfect ; head long, thfi 
snout much prolonged and depressed ; mouth very large, the lower 
jaw longest; upper jaw not protractile, most of its edge formed by 
the maxillaries; premaxillaries, vomer, and palatines with bands oi 
more or less movable cardiform teeth ; lower jaw with strong, un- 
equal teeth ; tongue with small teeth ; head naked above, scaly on 
sides; gill rakers tubercular; B. 12 to 20; D. opposite A. as in 
other Haplomi ; C. emarginate ; P. small ; intestinal canal simple, 
with ca;ca; air-bladder present. One genus, with 5 species, one 
in the fresh waters of both continents, the rest all American. All 
are noted for their voracity, " mere machines for the assimilation 
of other organisms." The flesh is white, flaky, and excellent 
The Pike is <' a solemn stately ruminant fish, lurking under the 
shadow of a lily-pad at noon, with still, circumspect, voracious eye, 
motionless as a jewel set in water, or moving slowly along to take 
up its position ; darting from time to time at such unlucky fish oi 
frog or insect as comes within its range, and swallowing it at a gulp. 
Sometimes a striped snake, bound for greener meadows across the 
stream, ends its undulatory progress in the same receptacle." 
( Thoreau.) 

94. ESOX (Artedi) Linnaeus. (An old name of the Pike). 

a. Cheeks and opercles entirely scaly. 
6. Branchiostegals 12 (11 to 13); scales 105 to 108; D. 11 or 12; A. 11 or 
12 ; snout short, the middle of eye nearer tip of lower jaw than edge of 
opercle ; species of small size. 

213. E. americanuB Gmelin. Head short, 3^; snout 2^ in 
head ; eye 2 J in snout. Dark green, sides with about 20 distinct 
curved dusky bars ; fins plain. Depth 5^. L. 1 2. Mass. to Fla., in 
coastwise streams. 

214. E. vermiculatuB Le Sueur. Little Pickerel. Head 
longer, 3^ ; snout 2^ in head ; eye 2^ in snout. Olive green ; sides 
with many darker curved streaks, usually distinct and more or less 
reticulate; fins mostly plain; depth 5^. L. 12. Miss. Valley, etc., 
very abundant in small streams and bayous. (Lat., having marks 
like worm-tracks.) 

bb, Branchiostegals 14 to 16 ; D. 14 (developed rays) ; A. 13 ; scales 
about 125; snout long, the middle of eye midway between chin and 
edge of opercle. 
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215. E. reticalatas Le Sueur. Eastern Pickerel. Head 
long, 3^; snout 2^ in head; eye d| in snout. Greenish, with 
numerous narrow dark lines and streaks, mostly horizontal and 
more or less reticulated; fins plain; depth 5. L. 30. Me. to Ala., 
abundant in coastwise streams, not W. of Alleghanies. (Lat., 
having a net-work of marks.) 

aa. Cheeks entirely scaly; lower half of opercles bare; B. 14; D. 16 or 17; 
A. 13 or 14; scales about 123. 

216. E. lucius L. Pike; Northern Pickerel. Headlong, 
3J ; snout 2| in head ; eye 3 in snout ; eye placed as in preceding. 
Grayish, with many round whitish spots; the young with pale 
bars ; D., A. and C. spotted with black ; a white horizontal streak 
bounding naked part of opercle. Depth 5. L. 30 to 50. N. Eur., 
Asia, and N. Am. from L Champlain to N" Ind. and N. W. to 
Alaska; abundant, N. (Eu.) (Lat., pike.) 

aaa. Cheeks as well as opercles scaleless on the lower part; B. 17 to 19; D. 
17, A. 15; scales about 150. 

217. RmaBquinongy(MitchiU). Muskallunge. Maskinongt. 
Head large, 3} ; snout 2^ in head ; eye 4 to 5 in snout ; eye placed 
as in £J. rehculatus. Dark gray, sometimes (var. immacnlatos Gar- 
rard) uhmaculate, usually with small round blackish spots on a paler 
ground ; fins spotted with black. Depth 6. L. 8 feet. A magni- 
ficent fish, one of the largest in fresh waters. Great Lake region 
and N. W. ; occasional in the Ohio valley. " A long, slim, strong, 
and swift fish, in every way fitted for the life it leads, that of a 
dauntless marauder." (Halloch,) (The Indian name.) 

Order XV. APODES. (The Eels.) 

Scapular arch free from the cranium; no prsecoracoid arch; 
body much elongate, with many vertebrae ; no ventral fins ; maxil- 
laries and premaxillaries united with other bones or else wanting ; 
phar}'^ngeal and opercular bones more or less deficient; no fin 
spines; gill openings narrow; no pseudobranchise ; scales minute 
or wanting. A large group, as yet of uncertain boundaries, com- 
posed of degenerate Physostomi, its origin and relationsliip as yet, 
however, uncertain. Most of the Eels are tropical and marine, and 
many belong to the deep seas. Numerous genera and species not 
here included occur in the deep waters off our coast, (a, privative ; 
VDvff, foot.) 

Family XL. ANQUILLID-<E. (The True Eels.) 

Body compressed, covered with small, imbedded scales, linear in 
form, placed obliquely, some of them at right angles to others ; lat- 
eral line present; head long; mouth large, the lower jaw project- 
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ing ; teeth small, subeqoal, in bands on jaws and Tomer ; pterjgoi 
bones slender; tongue free in front; nostrils lateral; lips fuU 
opcrcles developed ; vertical fins confluent ; D. beginning well b 
bind head ; F. present ; gill openings moderate. Sexual organs ii 
conspicuous. One genus with four or more species, crawling in th 
mud and ooze of brackish and fresh waters of most regions, abseii 
on the Pacific coast of America. They are among the most von 
cious of fishes. " On their hunting excursions, they overturn alik 
huge and small stones, beneath which they find species of shrim 
and cray-fish, of which they are excessively fond. Their noses ar 
poked into every imaginable hole in their search for food, to th 
terror of innumerable small fishes." ( W. H, BaUlouJ) 

The eels often move for a considerable distance on land, in dam 
grass. High waterfalls, dams, and other obstructions are ofte 
passed in this way. It is thought that eels spa?m only in th 
sea, and that the female spawns once and then dies. The female 
are larger than the males, paler in color, with smaller eyes an 
higher fins. 

95. ANGnnJiA Thimberg. 

218. A. anguilla (L.). Eel. Brown, more or less tinged wit 
yellowish. Head 8^. L. 40. N. Atlantic, from Maine ta Brazi 
ascending all streams ; found throughout Mississippi valley, neve 
in the open sea. The American Eel (var. rostrata he Sueur) hs 
the distance from front of D. to front of A. a little less than head 
in the European form this is a little greater, the D. being a littl 
farther back in the former. {Eu.) (Lat., eel.) 

Family XLI. BCHELID-<E. (The Conger Eels.) 

Eels closely related to the Anguillidce, but without scales, an 
with the ovaries in the female evident, and with comparative! 
large eggs similar to those of fishes generally. D. commencing nc 
far behind head. Genera 3 or 4; species about 10, all strictl 
marine. Lsptocephalns morrisi Gmelin, a translucent, ribbon-shape 
creature, with very small head, and no generative organs, is occj 
sionally taken on our coasts. This is thought to be a stage of ai 
rested development of the young of EcheluSy a larval form whic 
goes on increasing in size without ever reaching the characters c 
the perfect animal. 

a. Jaws with an outer series of close-set teeth; lower jaw not projecting; do: 
sal beginning behind root of pectorals; Echeujs, 9< 

96. ECHELUS ^ Rafinesque. (eyxe^vsy eel, softened into 

EchelusJ) 

^ In strictness, the name Leptoceplialus should supersede Echdtu, but there may I 
some doubt as to the identification of L. morrisif and for the last hundred years Lepi 
cephcUus has been used as a general name for these peculiar immature forms. 
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219. R conger (L.). Conger Eel. Cleft of mouth reaching 
beyond middle of the large eye ; dark brown above, paler below. 
D. and A. usually pale, with broad, black margin ; P. dusky, pale- 
edged ; pores of lateral line whitish ; body sometimes wholly black. 
L. 6 feet. Open sea, not rare on our coast. {Eu,) (y^yypos^ 
Conger, the ancient name.) 

Series PHYSOOLYSTI. 

We now begin the division of fishes in which the air-bladder in 
the adult loses all connection with the alimentary canal. This 
character in itself is of slight importance, but it is associated with 
gradual modifications in other respects, of such character that 
the typical Physoclyst is quite unlike the average Physostome. 
Most of the Physoclysts have spines in some of the fins ; the ven- 
tral fins are normally thoracic, each with a spine and five rays, 
while the pectorals are inserted high. But there are many excep- 
tions to each of these characters. We commence the series with 
the forms most closely related to the Haplomi and other soft-rayed 
forms. ((ftvaOf bladder ; KKeiards, closed.) 

Order XVL SYNENTOGNATHI. (The Synentogna- 

TH0U8 Fishes.) 

Physoclistous fishes without spines in the fins, with the ventrals 
abdominal and the lower pharyngeals fully united. This peculiar 
transitional group contains a single family divided by osteological 
characters into two strongly marked groups, called families by Dr. 
Gill. These are the Belonidce and the true Exocoetidce or Scorn' 
beresocidce, (avv, together ; fWoy, within ; yvddoi, jaw.) 

Family XLII. BXOCCBTID-<E. (The Needle-fishes. 

Flying-fishes.) 

Body oblong, compressed, with cycloid scales; a ridge, apparently 
representing the lateral line, running along side of belly ; head 
scaly; premaxillaries not protractile, but with a hinge at base, 
forming most of margin of upper jaw ; teeth various. D. poste- 
rior, similar to anal ; ventrals inserted posteriorly ; P. inserted 
high ; C. usually forked, the lower lobe the longer; gill openings 
wide ; pseudobranchise hidden ; air-bladder large ; intestinal canal 
simple. Genera about 11 ; species about 100; in all warm seas, 
some of them endowed with remarkable power of flight. 

a. Jaws with sharp, unequal teeth; both jaws much produced; no finlets; 
■uuulUriesgroMmfast to premaxillaries; ovary single. {BtloniniCB,) 
m. Gill rakers none; no teeth on vomer; D. and A. falcate; C. lunate. 
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b. Body little compressed, its breadth more than S its greatest depth. 

Tylosubus, 9X 
bb. Body much compressed, its breadth not half its greatest depth. 

Atblsnnes, 98i 
aa. Jaws with minute teeth or none. 

c. Maxillary grown fast to premaxillary; one or both jaws produced in 
a long beak. 
d. D. and A. with finlets; scales small; both jaws produced. (Scont' 

beresociruB) Scomberesox, d9. 

dd. D. and A without finlets; upper jaw short, the lower much pro- 
duced. (/TemiramphifUB.) 
e. Pectorals moderate, not longer than head without beak; body 

rather stout; sexes similar Hemiramphus, 100. 

ee. Pectorals very long, twice head without beak; V. short; body 
very slender, almost band-like . . Euleptorhamfhus, 101. 
cc. Maxillary distinct from premaxillary ; both jaws short. {£xoc<b- 
tincB.) 

f. Roof of month with teeth ; body elliptical in cross-section ; V. 
long, inserted behind middle of body; D. high, its base about 
equal to anal base ; snout and lower jaw short. 

Parexoccbtus, 102. 
ff. Roof of mouth nearly toothless ; body quadrate in cross-section ; 
P. long, about reaching base of C. 
g, Ventrals inserted anteriorly, much nearer tip of snout than 
base of C, small, not used as organs of flight. 

Halocypselus, 103. 

rjg, Ventrals inserted posteriorly, nearer base of C. than snout, 

used as organs of flight Exoccetus, 104. 

97. TTLOSURUS Cocco. (jvKo^, callus, t. e, keel; ovpa^ tail.) 

a. Caudal peduncle depressed, with a dermal keel. 
b, D. and A. short, each of 14 to 16 rays; last rays of D. low; jaws slender. 

220. T. marinuB (Bloch & Schneider). Gar-pish. Bill-fish. 

Needle-fish. Silver Gar. 

Scales and bones green ; green, a silvery lateral band ; a dark 
bar on opercles; P. pale. Head 2}; depth 5^ in head. Lat. 1. 300. 
L. 4 feet. Maine to Texas, abundant ; ascending rivers. 

bh. D. and A. long, each of 21 to 24 rays ; last rays of D. sometimes ele- 
vated ; caudal keel black. 

221. T. acua (Lacepede). Hound-fish. Agujon. Beak 
long, twice rest of head. Green, no lateral stripe. Lat. 1. 380. L. 
5 feet. West Indies and Mediterranean ; occasional N. to Cape 
Cod. (i'u.) (Lat., needle.) 

98. ATHLENNES i Jordan & Fordice. (a/SXcw^f, without mu- 

cosity, an ancient epithet applied to Belone helone,) 

222. A. hiana (Cuv. & Val.). Jaws long and very slender, the 
upper arched at base, so that the mouth cannot be closed ; tail not 

^ This name was inadvertently printed " Athlennes,'* and may remain so ; "AbUtt^ 
nes" was intended. 
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keeled; eye very large, scales minute; D. elevated behind. Green, 
sides silvery ; young with round dark spots. D. 25. A. 26. Lat. L 
520. L. 40. W. Indies, occasional N. (Lat., gaping.) 

99. 8C0MBERE80X Lac^pede. (Scomber -[- £sox.) 
a. Jaws produced in a slender beak; the snout longer than rest of head. 

223. 8. saaniB (Walbaum). Saukt. Skipper. Fins small; 
C. forked. Olive, sides with distinct silvery band. Head 3^; 
depth 9. D. 9-VL A. 12-VL Lat. 1.110. L. 18. Open Atlan- 
tic, not rare ; in large schools^ skipping along the surface. (Eu.) 
(An old name, " lizard-fish.") 

100. HTSMTRAMPHU8 Cuvier. (^/u-, half; pdfA<f)os, beak.) 

a. Yentrals inserted midway between eye and base C; A. about as long as 
D., both with 14 to 16 rays; last ray of D. not produced. 

224. H. unifasciatna Ranzani. Half-beak. Green; lower 
jaw red ; sides with a silvery band. Head 4^ ; depth 6 to 7^. Lat. 1. 
54. L. 12. W. Indies, etc. ; the typical form with shortish jaw, 
from Florida Keys, S. Var. roberti, Cuv. & Yal., more slender, 
with longer lower jaw, longer than rest of head, ranges N. to Cape 
Cod. (Lat., one-banded.) (From Va., S., occurs H. balao Le 
Sueur, with V. midway between middle of P. and base of C.) 

101. BUI«BPTORHAMPHXr8 Gill. (cvXfTrrof, very slender; 

pdfixl)0£, beak.) 

225. R longiroBtris (Cuvier). Lower jaw much longer than 
rest of head; no lateral band. Head 6}; depth 10. D. 22. A. 19. 
L. 18. Open sea, occasional N. to Cape Cod. (Lat., long- 
foonted.) 

102. PAREXOCCXiTn8 Bleeker. (napd, near; Exoccetus,) , 

226. P. mesogaster (Bloch). Second ray of P. divided ; D. very • 
high. Blue ; sides silvery; D. largely black, other fins pale. Head 
4}; depth 5. D. 12. A. 13. Lat. L 38. L. 6. Open sea, N. to 
R. I. (juao^f middle ; yaarripf the position of V.) 

103. HALOCrsrP8ELn8 Weinland. (dfXf, sea; Kvfekos, 

swallow.) 

227. H. evolans (L.). Second ray of P. divided ; A. nearly as 
long as D. ; D. low ; P. dark above, pale below ; other fins pale ; 
y. white. Head 4; depth 5^. D. 13. A. 13. Lat. 1. 42. L. 9. 
Open sea, N. to Cape Cod. (Lat., fiying away.) 

104. EZOCQITn8^ (Artedi) Linnaeus. (Flying-fishes.) 

(The fljdng-fishes live in the open sea, swimming in large schools. 
They will " fly " a distance of from a few rods to more than an 

s For a detaOed account of the American Flying-fiahes, see Jordan fc Meek, Froa 
U. & Nat Mna^ 1885, p. 44. 
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eighth of a mile, rarely rising more than 3 or 4 feet Their moTO* 
ments in the water are extremely rapid ; the sole source of motiye 
power is the action of the strong tail while in the water. No foroa 
is acquired while the fish is in the air. On rising from the water, 
the movements of the tail are continued until the whole body is oafe 
of the water. While the tail is in motion, the pectorals seem to be 
in a state of rapid vibration, but this is apparent only, due to the 
resistance of the air to the motions of the animaL While the tail 
is in the water, the ventrals are folded. When the action of the 
tail ceases, the pectorals and ventrals\are spread and held at rest. 
They are not used as wings, but act rather as parachutes to hold 
the body in the air. When the fish begins to fall, the tul touches 
the water, when its motion again begins, and with it the apparent 
motion of the pectorals. It is thus enabled to resume its flight, 
which it finishes finally with a splash. While in the air it resem- 
bles a large dragon-fly. The motion is very swift, at first in a 
straight line, but later deflected into a curve. The motion has no 
relation to the direction of the wind. When a vessel is passing 
through a school of these fishes, they spring up before it, moving 
in all directions, as grasshoppers in a meadow.^ 

The young of different species often have long fleshy barbels a1 
tip of the lower jaw. These are lost with age. They were formerlj^ 
placed in a separate " genus," Cypselurus Swainson. (e^xotrof, 
sleeping outside ; an old name of some fish imagined to sleep od 
the beach at night.) 

a. Anal long, its base nearly equal to that of D., its first ray opposite first ol 
D.; anal rays 11 or 12; dorsal rays 11 or 12. (Exoccetus.) 
b. Second ray of P. simple, as well as the first; 4th and 5th nys longest; 
V. largely black. 
c. Second ray of P. scarcely longer than first. 

228. E. exsiliens Muller (1776). V. 2^ in body, reaching C. ; 
P. 1 J ; eye large. Head 4 ; depth 5J. Scales 48. L. 10. P. 
and V. marbled with black and white ; D. with black spot anteri- 
orly ; A. white ; a dark blotch at base C. Open sea, occasional N. 
(E, eociliens Gmelin, 1 788.) (Lat., leaping out.) (Eu,) 

cc. Second ray of P. nearly half longer than first. 

229. E. rondeletU Cuv. & Val. V. 8^ in body, reaching last 
A.; P. 1} in body; eye moderate. Head 4^; depth 5^. Scales 50. 
Ventrals chiefly black; P. dusky; no black on D. or A. Open sea, 
frequently N. (Eu,) (For Guillaume Rondelet, one of the fathers 
of ichthyology.) 

bb. Second ray of P. divided; 3d or 4th longest. 

^ Observations on the flight of these fishes have been made under very fkvorable 
conditions by Prof. C. H. Gilbert, and the writer. Several species have been thus 
observed, especiaUy the largest of the grouj), £. caU/omicut Cooper, 
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d. Ventnls chiefly black, inserted midway between eye and base C. 

230. E. ▼incigaerrae Jordan & Meek. P. dusky, uniform or 
with a small white cross stripe ; D. and A. without black. Head 
4^; depth 6^. Scales 48. L. 12. Atlantic, K to Grand Banks. 
(£w.) (To Dr. Decio Vinciguerra, of Rome.) 

dd. Yentrals nearly white; inserted midway between opercle and tail. 

231. R volitans L. P. dark brown, with an oblique whitish 
band from axil to middle of fin ; D. and A. without black. Head 
4\ ; depth 6^. D. 12. A. 11. Scales 55. L. 12. Atlantic, N. 
to Grand Banks; frequent. (Eu,) (Lat., flying.) 

aa. Anal short, its base half to two-thirds that of dorsal, its first ray behind 
first of D.; anal rays 9 or 10; dorsal 12 to 14. (Cypselwus Swainson.) 

e. Second ray of pectoral divided (first simple); Sd and 4th longest; 

Y. midway between eye and tail; P. without round black spots; 
young with barbels. 
f, D. and A. plain whitish ; Y. pale. 

232. XL hetenims Rafinesque. P. with an oblique white band 
on lower half. Head 4}; depth 5^, Scales 58. L. 12. Atlantic, 
the commonest species on our coasts. (Eu.) (Jrfpos, unequal; 
ovpa, tail) 

jf, D. and A. blotched or spotted with black ; Y. chiefly black. 

233. R forcatna Le Sueur. P. black, with a white band ; C. 
with 3 dusky cross-bars. Head 4^; depth 5^. Scales 46. L. 12. 
Warm seas, N. to Cape Cod. {Eu,) (Lat., forked.) 

ee. Second ray of P. simple, like the first; Y. chiefly black. 

234. R gibbifroim Cuv. & Yal. Snout more bluntly rounded 
than in any other species, 4^ in head ; Y. midway between ^ye 
and C. ; P. dusky, paler at base ; vertical fins plain, rather dusky. 
Head 4 ; depth 5^. Scales 46. L. 12. N. Atlantic, rare. (Lat, 
gibbus, swollen; frons, front.) 

Order XVH. LOPHOBBANCHU. (The Tuft-gilled 

Fishes.) 

Gills contracted, tufted, composed of small rounded lobes, at- 
tached to the gill-arches ; pharyngeal booes reduced in number ; 
month very small, toothless, at the end of a tubular snout ; post- 
temporal grown fast to skull ; anterior vertebrae modified, with ex- 
panded apophyses; gill covers reduced to a simple plate ; skin with 
bony plates arranged in rings ; fins small. Two families, the E. 
Indian Solenostomatidce have spinous dorsal and ventral fins ; ours 
lack both. (XtS^r, tuft ; ppdyxui, gills.) 

Family XLHI. SYNQNATHID^. (The Pipe-fishes.) 

Body elongate, covered with bony rings ; gill openings reduced 
to a small aperture behind upper part of opercle ; no spinous dor- 
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sal nor ventral fins ; caudal small or wanting ; anal minute, of 1 or 
2 rays ; tail long. Male fishes with an egg>pouch, usually placed 
on under side of tail and formed of two folds of skin which meet on 
the median line. The eggs are received from the female into this 
pouch, and retained for some time after hatching, when the pouch 
opens and the young, then ^ to ^ inch long, escape. Genera about 
14 ; species 150, in all warm seas, (oi/v, together ; yvdBos, jaw.) 

a. Axis of bead in a line with axis of body. (Syngnathina,) 
b. Humeral bones united below; C. present; P. well developed; D. oppo- 
site vent ; shields not spinous Siphostoma, 105. 

aa. Axis of bead forming an angle with axis of body ; the head and neck 
horse-shaped, or like that of a " Knight '* at chess. (ffijopocav^fUB,) 
c. Body compressed ; occiput with a narrow, bony crest, surmounted 
by a star-shaped coronet ; shields tubercular or spinous ; egg-sac 
in male at base of tail, which is prehensile and without fin. 

HlFFOCAM PUS, 106. 

105. SIPHOSTOBCA Rafinesque. Pipe-fishes, (crt^y, tube ; 

ord/io, mouth.) 

235. 8. fuBoum (Storer). Common Pipe-fish. Top of head 
slightly keeled; D. covering 4 body rings and 5 behind vent; rings 
18 to 20 -|- 36 to 40 ; dorsal rays 3C to 40; snout moderate. Head 
9 ; L. 7. Olivaceous, sides mottled. Newfoundland to Va., com- 
mon. Numerous other species occur S. (Lat., dusky.) 

106. HIPPOCAMPUS Rafinesque. Sea Horses. 

(These small fishes inhabit grassy bays and often the open sea 
in warm regions. They are wont to twist the very prehensile tail 
around pieces of floating sea-weed or eel-grass. They are thus often 
drifted to great distances in the sea. The species are very simi- 
lar to each other, and not easily distinguished.) (Ancient name 
from iTnros, horse, and Kdfinos, a wriggling creature.) 

236. H. hudsonius DeKay. Sea Horse. Dusky, unspotted, 
but with grayish blotches, edged with blackish ; D. with dark band ; 
snout 1 ^ in head ; spines on head weak, with cirri ; spines all blunt- 
ish. D. 19, on 3^ of the 11 body rings. L. 6. Cape Cod to Fla., 
not common. Several other species occur S. 

Order XVIH. HEMIBBANTCHII. (The^Half-gilled 

Fishes.) 

Gills normal, but the branchihyals and pharyngeals reduced in 
number; V. more or less abdominal. A small group of 5 or 6 fam- 
ilies, intermediate between the Lophobranchii and the true Acarir 
thopteri, (^fii-, half; PpdyxMy gills.) 
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Family XLIV. FISTULARIID-ffl. (The Trumpet- 
Fishes.) 

Body elongate; naked, with some bony plates; snout produced 
in a long dilatable tube, with the short jaws at the end; teeth 
minute; no spinous dorsal; C. forked, its middle rays produced in 
a long filament ; V. small, with 6 rays. Tropical seas ; one genus, , 
8 species. 

107. FISTULARIA Linneeus. (La.t., Jistula, a tube.) 

237. F. tabaooaria L. Trumpet-fish. Brown, with blue 
spots. Head 2|. D. 14. A. 18. Warm seas, rarely N. to N. Y. 
(Lat., pertaining to tobacco-pipe.) 

Family XLV. GASTBROSTBID-ffi. (The Sticklebacks.) 

Body elongate, with slender tail, naked or shielded with bony 
plates; head large, compressed, the snout not tubular; mouth 
moderate, the chin prominent; teeth sharp, in jaws only; sub- 
orbital large. B. 8; opercles unarmed. D. with 2 to 15 free 
spines; A. with one spine; Y. subabdominal, I, 1. F. short, well 
behind gill openings, preceded by an area covered with smooth 
skin. Genera 5, species about 20, in fresh and brackish waters of 
Northern regions ; small fishes, lively, greedy and quarrelsome, 
and exceedingly destructive to the spawn of large fishes. Most 
of them build nests, which they defend with much spirit. 

a. Innominate bones joined, forming a median plate on belly, behind Y. 
6. Gill membranes joined, their border free from isthmus ; spines small. 
c. Dorsal spines 7 to 11, divergent; pubic bones long, weak, widely di- 
vergent; body slender, mostly naked. . . . Pygosteus, 108. 
ce. Dorsal spines 5, in right line ; pubic bones short, widely divergent ; 

body stout, naked Eucalia, 109. 

bb. Gill membranes not free from isthmus; dorsal spines 3 or 4, strong, 
divergent; pubic bones broad, little divergent; form robust; skin 

usually mailed Gasterosteus, 110. 

aa. Innominate bones not joined, each extending as a strong process under 
skin, outside of Y., the.area between them flat and not bony ; pubic bones 
weak; dorsal spines 4, divergent; gill membranes joined to isthmus; 
tail very slender; skin smooth Apeltes, 111. 

108. PTGOSTEUS Brevoort. (mryfj, rump ; 3oTeov, bone.) 

288. P. pungitiuB (L). Nine-spinkd Stickleback. Olivace^ 
ous, punctulate and irregularly barred with black. Tail keeled ; eye 
Urge. Head 4*; depth 5 to 6. D. IX-I, 9. A. I, 8. L. 2J. New 
York to L. Mich., N. to Greenland, in fresh waters and entering 
sea. iEu.) (Lat., pungent.) 

109. EUCALIA Jordan. (tZ, good; KoKidy nest.) 

289. XL inoonstanB (Kirtland). Brook Stickleback, i in 
spring jet black, reddish-tinged; 9 olivaceous, mottled and dotted, 
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no dermal plates, the bones and spines all feeble; tail keeled. Head 
3J; depth 4. D. IV -I, 10. A. I, 10. L. 2J. N. Y. to Kansas 
and Greenland, abundant N. W. in small brooks; S. to Greensburg, 
Ind. (^Shannon,) Var. eajnga Jordan (W. N. Y.) has V. spines 
longer, longer than innnominate bones, and other trifling differences. 

110. GASTEROSTEUS (Artedi) Linnseus. 
(yeurnipt belly ; wrriov, bone.) 

a. Sides partly covered with bony plates, the tail naked. 
b. Lateral plates 2 to 7. 
c. Ventral spine without cusp at base; lateral plates 2 or 8. 

240. G. wheatlaDdi Putnam. No macoas pores; tail com- 
pressed. Blackish. D. II, I, 10 to 12. A. 1,8. Cape Cod, N. 
scarce. (To Dr. Richard H. Wheathind, of Salem, Mass.) 

cc. Ventral spine with a strong cusp at. base behind; lateral plates 
about 7. 

241. G. gymnuruB Cnvier. Tail keeled. Grayish, dotted. 
D. 11, 1, 12. A. I, 8. L. 2^. Newfoundland to Greenland, etc. 
(G^. dimidiatus Reinhardt.) (Eu,) (yvfUfdtf naked; ovpa, taSl.) 

Nf, LAteral plates 15 ; tail keeled. 

242. G. atkinaii Bean. Slender; Y. long. Head S^\ depth 5. 
D. 11, I, 11. A. I, 8. L. If Maine. (To Charles G. Atkins, 
Fish Commissioner of Maine.) 

aa. Sides entirely covered with (28 to 33), bony plates; tail keeled; Y. spine 
with cusp at base. 

243. G. aculeatus L. Common Stickleback. Olivaceous, 
sides silvery ; back dotted ; opercles striate ; rugose plates at base 
of spines ; spines serrate. Head 3^; depth 4J. D. II -I, 13. A. 
I, 9. L. 4. N. Y. to Greenland and Europe, abundant, variable. 
(Eu.) Perhaps all the preceding are forms or varieties of this. 
(Lat., bearing prickles.) 

111. APELTB8 DeKay. (a, privative ] ircXn;, shield. 

244. A. quadracua (Mitchill). Olive, mottled; males nearly 
black, the V. red in spring ; body plump, with long slender tail ; 
skin naked. Head 4 ; depth 4. D. Ill, I, 11. A. I, 8. L. 2. 
N. J. to Labrador ; abundant along coast. (Lat, four-spined.) 

Order XIX. PEBCESOCES. 

This group comprises Physoclysti, which have the general char- 
acters of the great group of Acanthopteri, but in which the ventral 
fins are abdominal, the pelvic bone not being attached to the 
shoulder-girdle. Scales cycloid, opercles unarmed. The spinous 
dorsal is short and sometimes {Ophiocephalidce) wanting. (Lat., 
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Perca, perch ; Esox, pike ; intermediate between Pikes and 
Perches.) 

Faboly XLVI. MUGILID-ffi. (The Mullets.) 

Body oblong, with large cycloid scales ; no lateral line ; mouth 
small, nearly toothless; upper jaw protractile; gill membranes free 
from isthmus; gill rakers long, slender; pseudobranchiae large. 
Dorsals separate, the anterior with four spines ; anal similar to soft 
dorsal, its spines 2 or 8. Air-bladder large; intestinal canal long; 
vertebriB 11 -j- 13 = 24. Grenera 5, species 75; in fresh waters 
and seas of warm regions, feeding on mud. 

a. Jaws with tooth-like cilia; stomach muscular, gizzard-like; anal spines 3. 

MuoiL, 112. 

112. BSUGIL (Artedi) Linnaeus. (Ancient name from mulgeOf 

to suck.) 

a. Adipose eyelid well developed. (Mugil,) 
b. Soft D. and A. nearly naked; A. Ill, 8. 

245. M. oephalua L. Striped Mullet. Common Mullet. 
Silvery, darker above ; dark stripes along the rows of scales ; a 
dusky blotch on base P. Head 4 ; depth 4. D. lY - 1, 8. Scales 
40-13. L. 24. Warm seas ; common N. to Cape Cod, ascending 
streams. (3f. albula L.) (Eu.) (An old name, from K€<f}dKfij 
head.) 

bb. Soft D. and A. scaly; A. Ill, 9. 

246. M. ourema Cuv. & VaL White Mullet. Blue-back 
Mullet. Liza. Silvery; scales without dark stripes; a dark 
spot at base P. ; P. not nearly reaching D. Head 4 ; depth 4. 
D. rV -I, 8. Scales 38-12. L. 18. Warm seas, N. to Cape Cod, 
scarce N. (3f. brasiliensis Giinther, not of Agassiz.) (A Brazilian 
name.) 

Family XLVII. ATHBRINID-ffl. (The Silversides.) 

Body elongate, compressed, with cycloid scales ; no lateral line ; 
mouth moderate ; teeth small ; opercles unarmed ; gill membranes 
free ; pseudobranchiss present ; gill rakers slender. Dorsals well 
separated, the first of 3 to 8 slender spines ; A. similar to soft D., 
with one spine ; V. I, 5 ; air-bladder present ; vertebrae numerous. 
Genera 8 ; species 50, fishes living in schools along coasts of warm 
regions, a few in rivers. (oBtpimj, the old name from dBrfp, a dart.) 

a. Premaxillaries freely protractile ; their posterior end broad; teeth in bands. 

none on vomer; a silvery band along side. 

b. Jaws both short, the upper scarcely longer than eye. . • Menidia, 113. 

bb. Jaws both produced in a short beak ; the tipper about half longer than 

eye Labidksthks, 114 
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113. MENIDIA Bonaparte. (An old name, from iiivri, moon.) 

a. Scales entire; soft D. and A. naked. 
b. Anal rather long, its rays I, 22, to I, 25. 

247. M. notata (Mitchill). Common Silverside. Fbiab. 
Body slender ; transparent green ; scales speckled. Head 5 ; 
depth 6. D. IV -I, 8. Scales 46-10. L. 6. Aiaine to Va., very 
common N. (Lat., marked.) 

bb. Anal rather short, 1, 15, to 1, 18. 

248. M. beryllina (Cope). First D. over vent, nearer base C. 
than snout. Head 4J; depths. D. "V-I, 11." L. 2J. Poto- 
mac R., only the type known. (Lat., beryl-color.) 

aa. Scales with ragged edges especially on back; soft D. and A. scaly. 

249. M. laoiniata Swain. Green; back with dark points form- 
ing streaks along rows of scales. Head 4}; depth 5 J. D. IV - 1, 8. 
A. I, 19 to I, 21. Scales 50-7. L. 6. Va. to S. C; probably a 
var. of M. vagrans Goode & Bean, S. C. to Texas, which has A. I, 
14 to I, 18. (Lat, gashed.) 

114. LABIDESTHES Cope. (Xa/3/f , a pair of forceps ; 

iaOitii^ to eat.) 

250. L. Biconlna Cope. Brook Silverside. Translucent 
green, back dotted; silver band very distinct; body very slender; 
scales entire. Head 4^; depth 6. D. IV -I, 11. A. I, 23. Lat. 1. 
75. L. 3^. Mich, to Perdido Bay and Kans., abundant in quiet 
waters ; a most graceful little fish. (Lat., dry, t. e. found in half- 
dry pools.) 

Family XLVIIL SPHYRuENID^. (The Barracudas.) 

Body elongate, subterete, with small, cycloid scales. Head very 
long, pointed ; mouth large, with unequal teeth, some of them very 
large ; lower jaw projecting, a very strong tooth at tip ; gill rakers 
obsolete ; gill openings wide ; lateral line present ; air-bladder 
large ; P. short ; V. I, 5. Dorsals separate, the first with 5 stout 
spines ; A. with one spine ; C. forked ; vertebrae 24. One genera 
with 15 species; voracious pike-like fishes of warm seas, some of 
them very large, all excellent as food. 

115. SPHTRiENA (Artedi) Bloch. (Ancient name, from 

(7<^0/>a, hammer.) 

a. Scales small, 130 to 150 in lateral line. 

251. S. borealis DeKay. Little Barracuda. Olivaceous, 
silvery below ; young with dusky blotches ; P. not nearly reaching 
D. ; maxillary not nearly to eye. Head 3 ; depth 8. D. V - T, 9. 
A* I, 9. L. 12. Cape Cod to Va., not rare N. (Lat., northern.) 



AMMODYTID-ffi:. — XLIX. 101 

€M, Scales moderate, about 110 in lateral line. 

252. 8. guachanoho Cuv. & Yal. P. about reaching spinous 
D. Head 3J ; depth 7. D. V-I, 9. A. I, 8. L. 24. West 
Indies, rarely N. (The Spanish name.) 

We place next a family of uncertain relationship. 

Family XLIX. AMMODYTID^aS. (The Sand Lances.) 

Body elongate, compressed, with small, cycloid scales ; lateral line 
along side of back ; mouth large, toothless, the chin projecting ; up- 
per jaw very protractile ; gill membranes separate, free ; gill rakers 
long and slender ; pseudobranchise large ; D. long and low, of soft 
rays only; A. similar, shorter; C. forked; no ventrals; P. low. 
No air-bladder. Vertebrae 63. Genera 4 ; species 8. Small fishes 
swimming in large schools, and burying themselves, by a quick move- 
ment, in sand. Coasts of N. regions. The relations of the family 
are still uncertain. They may be Anacanthinij PercesoceSj or pos- 
sibly allies of the Scombroids. In many regards, especially the struc- 
ture of the gills, they resemble Sphyrcena. 

cu Body with many transverse oblique folds; a fold of skin along edge of 
belly; vomer unarmed. Ammodytes, 116 

116. AMMODTTES (Artedi) Linneeus. (ififiog, sand ; bv<o, dive.) 

253. A. tobiantia L. Sand Lance. Lant. Olivaceous; a 
■teely lateral stripe; P. reaching front of D. Head 4f ; depth 10. 
D. 60. A. 28. Lateral folds 125 to 130. L. 6. North Atlantic and 
Pacific, S. to N. J. ; common N. (Eu,} The American form (var. 
americanus DeKay) has dorsal beginning a trifle further back. (An 
old name, unexplained.) 

Order XX. ACANTHOPTERI. (The Spiny-rayed 

Fishes.) 

This order contains the great bulk of the spiny-rayed fishes, and 
includes a far greater variety of forms than any other of the so- 
called orders. In all, the ventrals, if present, are thoracic, or jugular, 
normally 1, 5, the opercles and pharyngeals are well developed, the 
gills normal, usually 4 in number, and the premaxillary forming the 
whole border of the mouth. Usually the anterior rays of D. and A. 
are simple or spine-like. (iKavBa, spine ; nrtpdi^y fin.) 

The various suborders of this group have not yet been fully de- 
fined or generally adopted. The following ten, of varying value, 
may be recognized for the fishes discussed in the present work : 
Discocephalh Scombriformes, Perciformes, Pharyngognathi, Epe- 
lasmia^ Cataphractit Haplodoci, Xenopterygiiy Scyphobranchiiy and 
AnacarUhini, 
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DISCOCEPHALL — Of these Tarious cmborders, we notice first 
the DiscocEPHALi, a small groap characterized by a singular modi- 
fication of the dorsal fin. 

Family L. ECHENEIDIDiES. (The Remoras.) 

Body fusiform, elongate, with minute smooth scales ; mouth wide, 
with villiform teeth ; lower jaw projecting. Spinous dorsal changed 
into a sucking disk placed on top of head and composed of a double 
series of transverse movable cartilaginous plates. Opercles un- 
armed, P. placed high. V. I, 5. D. and A. long, similar ; gill- 
rakers short ; no pseudobranchiss ; no air-bladder. VertebrsB more 
tlian 24. Genera 8, species 10. Of the open seas, attaching them- 
selves to sharks, sword-fishes, tunnies, and floating objects, and thus 
carried for great distances in the sea. The relationships of this 
group are still uncertain. Their resemblance to Elacate is such that 
they apparently should not be placed very far away from the next 
family. 

a. Body slender; vertebras 14 + 16 = 30 ; disk of 21 to25lamin9B; not more 

than I body Echenkis, 117. 

aa. Body robust; vertebras 12 + 15 = 27; disk more than } body, of 16 to 18 
laminae. 

h. Pectoral ra}^ normal, soft Remora, 118. 

bh. Pectoral rays stiff, broad, ossified Rhombochirus, 119. 

117. ECHENEIS (Artedi) Linnseus. (ixfvrjtgj an ancient name 

meaning one who holds ships back.) 

254. E. naucratea L. Sucking-fish. Pegador. Blackish, 
belly dark ; a black lateral stripe ; corners of C. pale. Head 5^ ; 
disk 3f, shorter than D. ; width between P. 7 J. D. XXI to XXV- 
32 to 41. A. 32 to 38. L. 30. Warm seas. N. to Cape Cod; 
the commonest species, on sharks, etc. (Eu.), (iKnjKparrfs, pilot) 

118. REMORA Gill. (Ancient name, meaning one who holds 

back.) 

a. Dorsal about XVIII - 23. (Remora,) 

255. R. remora (L.). Remora. Sucking-fish. Uniform 
dusky ; head 4 ; disk 2}, longer than D. ; width between P. 5^, A. 
25. L. 12. Warm seas, N. to N. Y. (Eu.) 

aa. Dorsal about XVI - 30. (Remorcpsis Gill.) 

256. R. brachyptera (Lowe). Sword-pish Remora. Light 
brown. Head 4 ; disk shorter than dorsal ; width between P. 6^. 
A. 26. Warm seas, rarely N. ; on sword-fish, (fipaxvs, short; 
ifTcpov, fin.) 

119. RHOMBOCHIRUS Gill. (pSfAfios, rhomb; x^tp, hand.) 

257. R. osteochlr (Cuvier). Spear-fish Remora. lA^ht 
brown ; mouth small ; disk very large. Head 5 ; disk 2^ ; width 
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between P. 5. D. XVIII -21. A. 20. W. L, rare N. (An-iw, 
bone; ^np? hand.) 

The position of the next family is still uncertain. Common 
opinion places it between the Remoras and the mackerel-like fishes- 

Family LL BLAOATID-aS. (The Cobias.) 

Body elongate, fusiform, with very small, smooth scales; head 
long, low ; mouth moderate ; jaws with bands of small teeth ; chin 
projecting ; lateral line present, wavy. Dorsal spines about 9, low, 
all separate ; second D. and A. long ; two weak anal spines ; V. 1, 5. 
C. forked ; no air-bladder ; no sucking disk ; pyloric caeca branched. 
One species, in all warm seas. 

120. ELACATE Cuvier. (^XoKorrj, spindle.) 

258. E. Canada (L.). Cobia; Crab-eater; Sergeant-fish. 
Dusky, sides with a broad black band. Head 4^ ; depth 5 J ; D. IX, 
88. A. II, 25. L. 5 feet. Warm seas, N. in summer. 

We now begin the great series or suborder of Scombriformes 
or mackerel-like fishes, with one of the most aberrant members of 
the group. 

Family LIL XXPnilD^. (The Sword-fishes). 

Body elongate, naked ; bones of upper jaw consolidated into a 
long stiff " sword " ; teeth disappearing with age ; D. long, without 
distinct spines, the rays enveloped in the skin ; the fin divided into 
two in the adult; A. similarly divided; tail slender, keeled; C. 
widely forked; V. wanting. Gills peculiar, the laminae of each 
arch joined in one plate by reticulations ; air-bladder simple ; py- 
loric caeca numerous. Vertebrae short, the neural and haemal spines 
normal ; ribs very few. One species, a very large fish of the open 
sea, much vaUied as food. 

121. XIPHIA8 Linnaeus. (ii<f>lag, ancient name from $i<f>oi, 

sword.) 

259. X. gladiua L. Sword-fish. Dark bluish. Head 2^; 
depth 5J; snout 8. D.40-4. A. 18-14. L. 15 feet or more. Open 

N. to Nova Scotia. (Eu.) (Lat ; sword.) 



FAmilt LIIL ISTIOPHORID-ffl. (The Sail-fishes.) 

Similar to the Sword-fishes, but with rudimentary scales, small per- 
sistent teeth, and ventral fins of 1 or 2 rays ; air-bladder sacculated ; 
rays of fins distinct, not embedded in skin. Vertebrae "elongate 
hour-glass-shaped ; neural and haemal spines flag-like ; ribs weli-de- 
Teloped.** Two genera, with 5 species. These are smaller than 
the Sword'JuheSy but similar in character and habits. 
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a. Yentnl rajs united into one; D. low TsriiApruRns, 122. 

aa. Ventral rays 2 or 3; D. very high. ..•••• Istiophobus, 123. 

122. TETRAFTURUS Rafinesqae. {thprnr^ four ; irrwp6p, fin ; 

ovpA, taiL) 

260. T. albidus Poey. Spear-fish. Bill-fish. Blue-black; 
head (with sword) 2|; depth 7J. D. HI, 89-6. A. II, 18-6. L. 8 
feet. W. I., N. to Cape Cod. (Lat., white.) 

123. I8TIOPHORU8 Lac^pMe. {hrloif, sail ; f^plmy to bear.) 

261. I. amerioanus Cuv. & Yal. Sail-fish. Spike-fish. 
Bluish-black; dorsal very high, its membrane with round black 
spots. Sword, from eye, 2| times rest of head, nearly twice as 
broad as deep. Head 2| ; depth 6. D. XLI - 7. A. 9-7. L. 6 to 
8 feet. Warm seas, N. to Cape Cod. 

Family LIV. TBICHIUBID.^. (The Scabbard-fishes.) 

Fishes closely related to the Scombridce, but having the vertebrse 
very numerous, and the dorsal fin long and low, its spines and soft 
rays indistinguishable from each other, and without finlets. Ven- 
tral fins rudimentary or wanting. Grenera 6 ; species about 15, in 
the warm seas. 

a. No caudal fin; tail tapering to a point; no ventrals; teeth very strong, 
unequal, some of them barbed Trichiurus, 124. 

124. TRICHnXRUS Linnaeus, (rpixiovy a little hair ; 

ovpd, tail.) 

262. T. leptuma L. Scabbard-fish. Cutlass-fish. Sil- 
ver Eel. Silvery, D. dark-edged ; snout long ; lower jaw longer. 
Head 7^; depth 16. D. 135. A. very low, 100. Warm sea, N. to 
N. Y. (XcTTrdy, thin ; ovpd, tail.) 

Family LV. SCOMBBID.^. (The Mackerels. 

Body subfusiform or compressed, with small cycloid scales, those 
at the shoulders sometimes enlarged, forming a corselet ; lateral line 
present. Head pointed ; mouth large, not protractile ; teeth sharp, 
large or small ; opercles unarmed ; gill openings very wide ; pseudo- 
branchiae large. Dorsals two, the first of slender spines, the second 
usually followed by detached finlets; tail slender, keeled, its fin 
widely forked ; V. thoracic I, 5. Vertebrae in increased number, 30 
to 70 ; pyloric caeca many. Coloration metallic, the sexes similar. 
Genera about 1 7 ; species about 70. Fishes of the high seas, many 
of them cosmopolitan, coming to northern shores to spawn, and 
often irregular in their visits. Most of them are valued as food, 
but the red, oily flesh of some is very coarse. 



SCOMBRIDiE. — LV. 105 

o. Finlets present (5 to 10 in number) behind D. and A. ; dorsal spines less 
than 25. (Scombntus.) 

b. Caudal peduncle with median keel, a small keel above and below this. 
c. Body wholly covered with small scales, those on the **" corselet ** and 
lateral line sometimes larger; vertebr» normal. 
d» Teeth of jaws strong, subtriangular, more or less compressed ; teeth 
on vomer and palatines villiform; gill rakers few; corselet ob- 
scure; dorsal spines 14 to 18; body compressed; head short; 

vertebrsB 45 Scomueromobus, 125. 

dd. Teeth of jaws snbconic, scarcely compressed ; gill rakers numerous ; 
corselet distinct. 
e. Vomer toothless; palatines with one row of strong conical teeth; 

body elongate; vertebrae about 52 Sakda, 126. 

ee. Vomer and palatines with sand-like teeth; body robust; vertebrae 

40 Albacora, 127. 

cc. Body scaleless, excepting on corselet and about lateral line; abdo- 
minal vertebne with enlarged foramina and a trellis-like structure 
between the vertebra proper and the hsmapophyses; vertebra 
about 38. 

y. Dorsals close together, the interspace about 5 in head ; palatine 

teeth villiform; no teeth on vomer. . . Gymnosarda, 128. 

Xf' Dorsals well separated, the interspace more than half head; 

teeth small, on vomer and not on palatines; gill rakers 

numerous Auxis, 129. 

bb. Caudal peduncle without median keel (the two lesser keels present as 
osual); dorsals well separated, the interspace more than half head; 
spinous dorsal short ; body scaly; corselet obsolete ; vertebrae normal, 
about 31, in number ; teeth slender, on jaws, vomer and palatines ; 
gill rakers long, numerous Scombsb, 130. 

125. 8COMBXSROMORIT8 Lac^p^de. (<rK6fiPpos, Scomber ; 

ofwposy near.) 

a. Gill rakers short, thick, less than X + 8 ; dorsal spines 14 or 15. 

26S. 8. cavalla (Cuvier). Kixg-fish. Lateral line abruptly 
bent below soft D. Iron gray, nearly plain ; spinous D. not black. 
Head 5 ; depth 6. D. XV-15-.Vin. A. II-15-Vm. L. 6. 
W. Indies, rarely N., a fine food-fish. (Spanish, horse.) 

aa. Gill rakers rather long and slender, more than X -|- 8 ; dorsal spines 17 
or 18; lateral line wavy, not abruptly bent; teeth strong; spinous dor- 
sal largely black. 
b. Side with one or two narrow blackish stripes breaking up posteriorly 
into irregular spots ; similar spots usually present below these. 

264. 8. regalia (Bloch). Sierra. Pintado. Teeth 40 in 
each jaw; snout bluntish. Head 4J; depth 4^. D. XVin-16- 
VIIL A. II - 14 - Vm. L. 2 J feet W. Indies, rarely N. 

bb. Sides with numerous round bronze spots, but never with dark longitu- 
dinal stripe. 

265. 8. macolatus (Mitchill). Spanish Mackerel. Bluish 
above, sides silvery ; teeth about SO in each jaw ; snout pointed. 
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Head 4} ; depth 5. D. XVIH-IT-IX. A-H-IS-VIIL L. 2J 
feet Tropical America, N. in summer, a fayorite food fish. (Lat^ 

spotted.) 

126. 8ARDA Cuvier. (Lai. name, from Sardinia, where it 

abounds.) 

266. 8. sarda (Bloch.) Bonito. Steel-blue, with several black- 
ish streaks obliquely downward and forward from back. Head d| ; 
depth 4J. D. XXI -1,13- Vn. A. II-IS-VII. L.4feet. Air 
lantic, abundant N. to Cape Cod. {Eu,) 

127. ALBACORA Jordi^i (gen. noT.) 

{Orcynus and Thynnus Cuvier, both names preoccupied.) (^Albacore, 

a word said to be of Moorish origin.) 

a. Pectoral fins short, about reaching 9th dorsal spine, and 6 to 7 in body. 
{Albacora,) 

267. A. thynniia (L.). Great Tunnt. Axbacorb. Very ro- 
bust. Dark blue, dusky below with obscure paler spots. Head 3| ; 
depth 4. D. XTV-l, 12-VIII. A. II-12-Vni. L. 12 to 15 
feet Atlantic, everywhere, one of the largest of fishes, sometimes 
reaching 1500 lbs. (fivvwos, tunny.) (Eu.) 

128. G7MNOSARDA Gill. (EvOiynnus Lutken.) 

(yvfiv^f naked ; Sarda.) 

a. Lateral line abruptly curved behind second dorsal. 

268. O. pelamis (L.). Oceanic Bonito. Bluish; four brown 
stripes on each side of belly. Head 3^; depth 4. D. XV- 12- 
VIII. A. 12 -VII. Atlantic, scarce, W. {Eu,) (ircXa/ivf, tunny.) 
aa. Lateral line without abrupt curve. 

269. G. alletterata (Rafinesque). Little Bonito. Bluish ; no 
stripes on lower parts ; several oblique wavy dark streaks above 
lateral line, about 5 blackish spots below P. Head 3} ; depth 4^. 
D. XV-12-VnL A. 12-Vn. L. 2jfeet. Warm seas, rarely 
N. (£Jm.) (From alletteratUy the Sicilian name.) 

129. AUXIS Cuvier. (av^s, a young tunny.) 

270. A. thazard (Lac^p6de). Frigate Mackerel. Blue, 
somewhat mottled with darker. Head 4; depth 4 J. D. X- 12- 
VIII. A. 13 -VII. L. 18. Warm seas, occasional schools on 
our coast, (^u.) (From tassard, the French name.) 

130. SCOMBER (Artedi) Linnseus. (aKSfifipoSf Scomber, 

mackerel.) 
a. Air bladder none; top of head without translucent area. (Scomber,) 

271. S. scombrus L. Common Mackerel. Dark blue 
above, silvery below, the lower paxta \mmaTVLfe^\ «>j^ moderate ; 
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back with about 85 dark wavy stripes. Head 3 ; depth 3^. D. 
XI -12- V. A. 12-V. L. 2 feet. Atlantic, everywhere abundant, 
one of the best known of food fishes. 

bb. Air bladder small; top of head with a translucent area. (Pnetimo- 
Ujpkortu Jordan & Gilbert.) 

272. 8. oolias Gmelin. Chub-Mackerel. Thimble Ete. 
Dark blue ; sides soiled silvery, in the adult showing dusky cloud- 
ings ; back with about 30 dark wavy streaks, extending to just below 
the lateral line ; eye large. Head 3 ; depth 3 J. D. IX or X - 1 2 - V. 
A. 12- V. L. 12. AVarm seas, not rare N., a food fish of much 
less value than the mackerel. (JEu.) (^Koklasf old name of some 
mackerel.) 

Family LVI. OARANGID-ffl. (The Pompanos.) 

Fishes closely allied to the Mackerels, but with the vertebrae in 
moderate number, about 25. Anal fin always preceded by two 
spines, which sometimes disappear with old age; finlets usually 
few or none. Teeth all small. Coloration usually metallic silvery. 
Genera, 25 ; species 180 ; in all warm seas ; most of them excellent 
as food. 

a, Premaxillaries not proctractUe (except in the very young); soft dorsal 

similar to anal, both very long. (Scombroidifia.) 

b. Maxillary without sapplemental bone; no pterygoid teeth : scales linear, 

imbedded. Oligoplites, 131. 

aa. Premaxillaries protractile. 

c. Pectoral fins long, falcate; anal similar to soft dorsal, its base longer 

than abdomen; maxillary with supplemental bone. (Carangina,) 

d. Dorsal ootline not less carved than ventral. 

e. D. and A. each with one free finlet; body slender. 

Decapterus, 132. 
ee. D. and A. without finlets. 

f, lateral line with well developed scutes for its entire length. 

Trachurus, 133. 

Jf, Lateral line with scutes on its straight posterior portion only 

(these sometimes few and small in species with the body 

compressed). 

g* Shoulder girdle with a deep cross-furrow at its junction with 

the isthmus ; body oblong Trachurops, 134. 

gg. Shoulder girdle normal. 
A. Body oblong or moderately elevated, not as below. 

Caranx, 135. 
kk. Body oblong-ovate, very strongly compressed, its out- 
lines all trenchant, the anterior profile vertical; scutes 

almost obsolete Vomer, 136. 

fff. Lateral line without any scutes anywhere; body short and 

elevated, strongly compressed Selene, 137. 

cUL. Dorsal outline less stronfcly curved than ventral ; body com'^i^ui^) 
with treDchaiit outlines; scutes of lateral Wne oY)9o\eV«. 
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ec. Pectoral fins short, not falcate. 
t. Maxillary without supplemental bone; anal similar to soft dorsal; 
its base much longer than abdomen ; tail unarmed. ( Trachinotinas.) 
J, Forehead convex; teeth small, lost with a|i^; membrane of spinous 

dorsal disappearing with age • Tbachinotus, 139. 

n. Maxillary with supplemental bone ; A. shorter than soft D., its base 
not longer than abdomen. (SerioHmB,) 
k, D. and A. without finlets. 

2. Membrane of D. spines disappearing with age. 

Nauckates, 140. 

0. Membrane of D. spines persistent. Seriola, 141. 

hk, D. and A. each followed by a two-rayed finlet. Elagatis, 142. 

131. OLIGOPIalTES Gill. (Skiyosj small; Snkinjs, armed.) 

273. O. Bauma (Bloch & Schneider). Leather-Jacket. 
Runner. Bluish, Bilvery below; fins yellow. Body lanceolate; 
fins low. Head 5 ; depth 4. D. V-1, 20. A. 11-1,20. L. 18. 
Warm seas ; rarely N. {aavpos, old name of some fish that skips 
like a lizard.) 

132. DECAPTERU8 Bleeker. (^txa, ten ; m-rp^if, fin.) 
a. Scutes about 40; teeth present. 

274. D. pimotatuB (Agassiz). Scad. Cigar-fish. Bound 
Robin. Bluish; a dark opercular spot; about twelve small black 
spots on lateral line anteriorly. Head 4J; depth 5. D. VHI-l, 
30-1. A. 11,-1, 24-1. L. 12. W. I., etc. ; occasional X. ; com- 
mon S. (Lat., dotted.) 

aa. Scutes about 25; teeth obsolete. 

275. D. macarellua (Cuv. & Val.). Lateral line unspotted; 
D. soft rays 33. A. 27 ; depth 5}. W. I., rarely N. 

133. TRACHTTRUS Rafinesque. (rpaxovpoSi ancient name, from 

rpaxvsi rough ; ovpdt tail.) 

276. T. trachuruB (L.). Horse-mackerel. Saurel. Scutes 
all large, about 72 (35-|-37) in number; depth about 4. D. 
VIII -1, 29. A. II- 1, 28. L. 12. S. Europe, etc., occasional 
on our coast. (-EJu.) 

134. TR ACHUROPS Gill. ( Trachurus ; <5^, appearance.) 

277. T. crumenophthalmuB (Bloch). Big-eyed Scad. Chi- 
ck a rro. Goggler. Eye very large, 3 in head, with very large 
adipose eyelid; scutes 40. Head 3^; depth 3^. D. VIII- 1, 26. 
A. 11-1,22. L. 12. Warm seas. K to Cape Cod. (Lat., 
crumena, purse; 66<fiaKyL6sy eye.) 

135. CARANX LacepMe. (A corruption of the Portuguese 

Acarauna^ French Carangue.) 

a. Teeth in jaws in few series, unequal, those above enlarged, those below 
uniserial; teeth on vomer, paVaVmea «T\d \c\v\^uft«, soft dorsal and anal 
falcate in front ; maxillary broad. ^Caraivx.'^ 
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b. Body subfusiform, the depth less than ^ the length; breast scaly; no 
canines; scutes numerous, 40 to 50. 

278. C. ohrysoB (Mitchill.) Hard-tail. Yellow Mackerel. 
CoJiXERA. Greenish, yellow below; a black blotch on opercle; 
none on P ; breast scaly ; arch of lateral line about half straight 
part. Head 3f ; depth 3J. D. VIII - 1, 24. A. II, 1, 19. Scutes 
50. L. 18. Cape Cod, S., rather common, (xpvadsy gold.) 

66. Body oblong-ovate, the depth more than ^ the length; outer teeth 
stronger; scutes larger, 25 to 30; silvery species. 
c. Breast entirely scaly ; opercular spot inconspicuous ; lower jaw with- 
out distinct canines. 

279. C. latos Agassiz. Jurel. Pectoral spot usually wanting. 
Head 3{; depth 2}. D. VIII -1, 22. A.II-1, 16. Scutes, 30. 
L. 18. Warm seas, rarely N. (Lat., broad.) 

cc. Breast naked, except a small rhombic scaly area before Y. ; lower 
jaw with two small canines; adult with a large black spot on 
opercle, and one towards base of P. 

280. C. hippos (L.). CREVALLi:. Cavalla. Head large 
and deep, especially in adult, mouth large. Head 3^ ; depth 2^ to 
8. D. VIII- 1,20. A. 11-1,17. Scutes 25. L. 36. Warm seas, 
N. to Cape Cod ; common S. (Imros, horse.) 

CM. Teelh of jaws equally small; breast naked, spinous dorsal disappearing 
with age ; soft dorsal and anal with 3 to 6 anterior rays produced in 
long filaments. (Alectis Rafinesque.) 

281. C. galloB (L.). Thread-fish. Body very deep, broadly 
ovate, its edges trenchant ; scales minute ; scutes very feeble ; sil- 
very, darker above ; a dark blotch on opercle ; changes greatly with 
age. Head 8; depth 2 (young as deep as long). D. VI -1, 19. 
A. 16. Scutes 9 to 12. L. 2 feet. Warm seas, N. to N. Y. (The 
American fish, called Caranx crinitus Mitchill, seems to be the same 
as the East Indian C gallus.) (Lat., cock.) 

136. VOMER Cuvier. (Lat., ploughshare.) 

282. V. setipinnis (Mitchill). Moon-fish. Horse-fish. Body 
oblong, excessively compressed, but less elevated than in C gallus 
or in Selene vomer: fins in adult all very low, none filamentous; 
head very gibbous above eye ; scutes minute. Head 3^ ; depth 2 
(deeper in young). D. VIII -1, 21 to 25; A. II- 1, 18 to 20. 
L. 18. Tropical America, N. to Maine. (Lat., seta, bristle; 
pinna, fin.) 

137. SELENE Lac^pMe. (o-rXi^yi;, the moon.) 

a. D. with 22 soft rays ; A. with about 18; anterior profile of head from base 
of snout to occiput almost straight, the bonea oi tVve Viea^ Wvw^xeluOcl 
dhttorted. 
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283. 8. vomer (L.). Moon-fish. Horse-head. Look-down. 
Adult with soft rays of D. and A. much produced ; young with 
dorsal spines and V. variously elongate, these fins short with age. 
Silvery. Head 3 ; depth 1^. L. 12. Warm seas, frequently N. 
to Cape Cod. 

138. CHL0R08C0BCBRU8 Girard. (xXttptk, green ; cKo/AfipoSf 

mackerel.) 

284. C. chrysums (L.). Bumpeb. Casabe. Greenish; 
sides and below golden ; a dark blotch on back of tail ; head deep ; 
mouth very oblique ; P. very long ; chord of arch of lateral line 1^ 
to 1} in straight part ; no scutes. Head 3} ; depth 2^. D. YIII - 1, 
26. A. II- 1, 26. L. 9. W. Indies, rare N. (xpvadsj gold; 
ovpdf tail.) 

139. TRACHINOTn8 Lac^pMe. Pompanos. (rpaxvst 

rough ; iwror, back.) 

a. Dorsal with 19 to 20 soft rays ; anal with 17 to 19. 
b. Body broadly ovate, its depth at all ages more than half the body; sides 
without black bars. 

285. T. faloatus (L.). Round Pompano. Palometa. Body 
deep ; profile from nostril to dorsal everywhere about equally con- 
vex ; lobes of D. and A. high, reaching in adult beyond middle of 
fin ; bluish, sides silvery ; lobes of D. black in young ; no axillary 
spot. Head 3}; depth 1{. L. 20. Warm seas, occasional N. to 
N. Y. (T. ovattM (L.); T, rkomboides Bloch.) (Lat., scythe- 
shaped.) 

aa. Dorsal with 25 soft rays; anal with 22; body oblong, rather robust. 

286. T. caroUnua (L.). Common Pompano. Bluish, golden 
below ; changes greatly with age, the young deeper, with conspic- 
uous fin-spines, and with teeth in jaws; D. and A, lobes about 
reaching middle of fins. Head 4 ; depth 2{. L. 18. Gulf Coast, 
etc., N. to Cape Cod, common S. ; a famous food fish. 

140. NAUCRATES Rafinesque. (vavKparrfs, pilot.) 

287. N. ductor (L.). Pilot-fish. Romero. Bluish with 
about 6 broad dark vertical bars. Head 4 ; depth 4. D. IV- 1, 26. 
A. II- 1, 16. Pelagic; occasional on our coast, (^u.) (Lat., 
guide.) 

141. SERIOLA Cuvier. Amber-fishes. (An Italian name.) 

288. S. zonata (Mitchill). Rudder-fish. Bluish, with 6 
broad black bars, which fade or disappear with age ; an oblique 
dark band from eye to spinous dorsal; V. mostly black. Head 
longer than deep; occiput compressed; tail keeled. Head 3^; 
depth 3J. D. VII- 1, 38. A. II- 1, 21. L. 30. Cape Cod to 
W» I , not rare. (Lat., banded.) 
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142. BLAGATI8 Bennett. (7X0x011;, spindle.) 

289. B. bipinnulatas (Quoy & Gaimard). Blue, yellow be- 
low ; side with S longitudinid bluish stripes. Head 3| ; depth S}. 
D. VI - 1, 27 - II. A. n - 1, 1 7 - II. L. 18. Warm seas, rarely 
N. to L. I. (Jdeek,) (Lat., his, two; pinnula, little fin.) 

Family LVIL POMATOMID^. (The Blue-fishes.) 

Closely allied to the Carangidas but with the scales larger and 
weakly ctenoid. Mouth large, oblique, with very strong, compressed, 
unequal teeth; premaxillaries protractile; caudal peduncle stout, 
the fin forked, with broad lobes ; preopercle serrate ; lateral line 
unarmed. First dorsal of about 8 fragile spines ; second D. and A. 
long ; anal spines minute. A single species, in most warm seas. 

143. POMATOMUB Lac^pMe. (ttc^/mi, opercle ; To/i<$f, cutting.) 

290. P. saltatriz (L.). Blue-fish. Skip-jack. Bluish, sil- 
very below ; a black blotch at base P. ; body robust, somewhat com- 
pressed ; P. inserted low, nearly 2 in head. Head 3| ; depth 4. D. 
Vm-l, 25. A. II -1, 26. Lat. 1. 95. L. 3 feet. Warm seas, 
common on our Atlantic coast ; an excellent and gamy fish, but very 
destructive to other species. (Lat , leaper.) 

Family LVIIL STROM ATEID^. (The Butter-fishes.) 

This family is also very close to the Carangidce, differing chiefly 
in the presence of numerous horny, barbed or hooked teeth in the 
cesophagus, and in the greater number of vertebrae (SO or more). 
There are no free anal spines, and the spinous D. is very much re- 
duced or even wanting. Some of the species differ from other 
mackerel-like fishes in having the gill membranes attached to the 
isthmus, while still others have no ventral fins. Genera 5 ; species 
about 80 ; of the warm seas. 

a. Ventral fins I, 5, well-developed; premaxillaries protractile; gill openings 
wide; caudal peduncle stout. (Centrolophina,) 
b. Preopercle finely serrate; dorsal spines short and stout; anterior rays of 
D. low; scales moderate. Leirus, 144. 

aa, Yentrals minute or absent; premaxillaries not protractile; caudal pe- 
duncle slender; the fin widely forked; opercles entire; scales minute; 
spinous D. almost obsolete. (Sti'omateincB.) 

. e. GUI membranes free from isthmus Stromatbus, 145. 

144. ZiEIRnS Lowe. (Xcipdf, thin.) 

291. Ikperoiformis (Mitchill). Black Rudder-fish. Black- 
ish-green everywhere ; eye large ; snout blunt. Head 3\ ; depth 2^. 
D. VII- 1,20. A. Ill, 16. Lat. 1.75. L. 12. Maine to N. J. ^ not 
rare N. (Lsl., perca, perch ; /onniSf shape.) 
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145. STROMAXJbl U 8 (Artedi) LinnsBiu. (arpv/iorcw) ancient 

name.) 

c. Pelvis ending in a small spine; V. wanting. 
b, D. and A. little falcate, their lobes shorter than head; a row of con- 
spicuous pores along side of back above lateral line. {Poronotus Gill.) 

292. 8. triaoanthns Peck. Dollar-fish. Butter-fish. 
Bluish; silvery below; body oval, compressed; snout very Uont. 
Head 4 ; depth 2^. D. HI, 45. A. Ill, S7. L. 10. Maine to 
Florida, common N. (rpigy three ; SxavBof spine.) 

bb. D. and A. falcate, their lobes longer than head ; back without evident 
pores. {Rkombut Lac^pMe.) 

293. 8. pam L. Harvest-fish. Bluish, yellow below; body 
almost round, with vertical snout. Head 4 ; depth 1^. D. HI, 45. 
A. II, 43. L. 8. Cape Cod to S. A., rare N. (Brazilian name.) 

Family LIX. CORYPBLfflNID^. (The Dolphiks.) 

Body elongate, compressed, with small, cycloid scales; mouth 
wide, with moderate teeth ; opercles entire ; occipital crest extend- 
ing well forward, becoming very high in the adult ^. D. contin- 
uous from nape nearly to C, without distinct spines; A. similar, 
shorter; V. I, 6 ; P. short; C. widely forked. Gill openings wide. 
No pseudobranchise nor air-bladder. Vertebrae more than 24. One 
genus, with 2 or 3 species ; large vigorous fishes of the open seas. 
The bright coloration grows pale at death, but the accounts of this 
change have been much exaggerated. 

146. CORTPH^ESNA ( Artedi) Linnaeus, (/cdpvr, helmet ; 

<f)aivcit to show.) 

294. C. hippuniB L. Common Dolphin. Dorado. Very 
bright olive-green, with small round blue spots ; V. inserted slightly 
behind upper ray of P. Head 4} ; depth 4^ ; V. 1^ in head ; P. 1 J. 
D. 59 to 63. A. 29. L. 3 to 5 feet. Open sea, N. to Cape Cod, 
abundant S. (iinrosy horse; ovpd, tail.) (Eu,) 

With the Dolphins, we close the series of fishes having Scombroid 
affinities, and begin the equally important series of PERCI- 
FORMES, those related in some degree to the common Perch. 
The Perch-like fishes have usually larger and rougher scales than 
the Scombroids, and the development of the spinous armature of 
the fins is in general more pronounced. We begin with one of the 
most aberrant forms, the small 

Family LX. APHRBDODBRID^. (The Pirate 

Perches.) 

Body oblong, with thick, depressed head and compressed tail; 
mouth moderate, the chin pro^eclmg \ leeXYi m xilliform bands on 
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jaws, vomer, and palatines: premaxillaiy not protractile; maxil- 
larj simple; preopercle and preorbital serrate; opercle with a 
spine ; bones of skull somewhat cayemous ; gill rs^ers tubercle- 
like ; gill membranes slightly joined to isthmus ; no pseudobranchise ; 
gills complete. B. 6. Scales strongly ctenoid ; no lateral line. 
Vent anterior, below the preopercle in adult, farther back in young, 
its position changing by a lengthening of the rectum. Dorsal small, 
with S or 4 spines ; anal with 2 ; ventrals without spine and with 
seven soft rays (all other perch-like fishes having one spine and five 
rays) ; C. rounded. Vertebrae 29. Air bladder large. Pyloric 
caeca 12. One species, a small fish of nocturnal habits, abounding 
in sluggish grassy lowland streams throughout the Eastern U. S. 

147. APHRBDODERUS Le Sueur. (3<f>o^Sy excrement ; 

d€prfy the throat.) 

295. A. sayanns (Gilliams). Pirate Perch. Dark olive, 
profusely dotted with black ; two dusky bars at base of C. Head 
3 ; depth 3. D. Ill, 11. A. II, 6. Lat. I. 48 to 58. L. 6. N. Y. 
to La., and N. to Minn, and Lake Erie ; variable. (To Thomas 
Say, the entomologist.) 

Family LXL ELASSOMATID^. (The Tiny Perches.) 

Body oblong, compressed, with large cycloid scales ; mouth small ; 
teeth conic, strong, on jaws, a few on vomer ; upper jaw very pro- 
tractile ; opercles entire ; gill membranes broadly united, free from 
the isthmus ; gill rakers tubercle-like ; lower pharyngeals narrower, 
with sharp teeth. B. 5. No lateral line; pseudobranchise rudi- 
mentary. V. normal (I, 5). Dorsal small, with 4 spines; anal 
with 3 ; C. rounded. Vertebrae 24. One genus, with two species, 
E, evergladei Jordan, of Florida, and the following. They in- 
habit sluggish, lowland waters of the E. U. S., and they are among 
the smallest of all fishes. 

148. BZiASSOMA Jordan. (cXdao-ttfto, a diminution.) 

296. B. sonatmn Jordan. Olive green, finely speckled ; sides 
with 11 dark bars; a round black spot on side behind shoulder; 
fins spotted ; a bar at base of C. Eye large ; mouth small. Head 
3 ; depth 3^. D. V, 9. A. Ill, 5. Scales 40-19. L. 1 to IJ. 
S. IlL to Ark. and La., in grassy brooks. (Lat, banded.) 

Family LXU. CENTBARCHID^. (The Sun-fishes.) 

Body more or less shortened and compressed, so that the regions 
above and below the axis of the body are nearly equal and corre- 
spond to each other. Mouth terminal ; teeth small \ \xstvx^x^^^dx^ 
protraetiJe; nuudUary with a supplemental bone wVi\e\i \« ^otcv^Mvccl^^ 

8 
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minute or obsolete ; preopercle entire or nearlj so ; preorbital deep, 
not sheathing the maxillary; gill membranes separate, free from 
isthmus ; pseudobranchise small, concealed. B. usuallj 6 ; lower 
pharyngeals separate; scales nsnallj large; lateral line present 
Dorsal continuous, with 6 to 18 spines; anal spines 8 to 8. Ver- 
tebne about 30. Intestines short, with a few caeca. Sexes similar, 
but the changes in form due to age often considerable. Genera 10; 
species about 25 ; carnivorous fishes especially characteristic of the 
Mississippi Valley, — all but one (Archoplites interruptus of Cal.) 
confined to the waters of the E. U. S. Some species build nests, 
and all are voracious and gamy. 

a. Dorsal fin scarcely larger than anal; gill rakers very long and slender. 

b. Spinous dorsal longer than soft, its spines 12; anal spines about 8. 

Gbntrarchus, 149. 

66. Spinous dorsal shorter than soft, with 6 to 8 spines; anal spines 6. 

POMOXIS, 150. 
aa. Dorsal fin much larger than anal ; gill rakers shorter. 

e. Body comparatively short and deep, the depth usually more than 1 
the length; dorsal fin not deeply divided. 
d. Tongue and pterygoids with teeth; mouth large (the maxillary 
reaching past middle of eye), 
e. Scales ctenoid ; caudal concave behind, 
y. Opercle emarginate behind; anal spines usually 6; branchioa- 

tegals 6 AMBiiOPLiTBS, 151. 

jy, Opercle ending In a black convex process or flap ; anal spines 3. 

CHiBNOBRTTTUS, 152. 

ee. Scales cycloid ; caudal convex. . . . Acantharchus, 153. 
dd. Tongue and pterj'goids toothless ; mouth small (the maxillary barely 
to middle of eye). 

g. Caudal convex; operdle emarginate, without flap. 
k. Dorsal fin continuous, normally with 9 spines; anal nor- 
mally with 3 spines Emneacakthus, 154. 

hh. Dorsal fin angulated, some of the median spines elevated; 
dorsal spines 10; anal 3. . . . Mbsooonistius, 155. 
ffg. Caudal margin concave; opercle prolonged behind in a con- 
vex process or flap which is always black; dorsal spines 

normally 10; anal 3 Lspomis, 156. 

cc. Body comparatively elongate, the depth in adult about | the length; 
D. low, deeply emarginate, with 10 spines; mouth large; C. lunate. 

MiCROFTBRUS, 157. 

149. CENTRARCHUS Cuv. & YaL (jceWpop, spine ; 

ap\6sy anus.) 

297. C. macropteruB Lacep^de. Body ovate; fins high. Green, 
with rows of dark brown spots along sides ; fins reticulated ; young 
with a black ocellus on D. behind. Head 3^; depth 2. Scales 
6-44-14. D. XI or XII, 12. A. VII or VIU, 15. L. 6. N. C. 
to 111., and S., in lowland streams, (funepor, long ; wrcpov, fin.) 
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150. FOMOXI8 Rafinesque. (frco/Mi, opercle ; o£vr, sharp.) 
a. Dorsal spines 7 or 8; A. reticulate, like soft D. 

298. P. sparoides (Lac^pede). Calico Bass. Grass-bass. 
Bar-fish. Strawberry Bass. Body oblong, compressed, the 
profile comparatively even; fins very high. Silvery olive, much 
mottled with clear green; vertical fins with green reticulations 
around pale spots. Head 3; depth 2. D. VII, 15. A. VI, 17. 
Lat. 1. 41. L. 12. N. J. to Minn, and La. ; commonest N. 

aa. Dorsal spines 6; A. fin whitish, nearly plain. 

299. P. annularis Rafinesque. Crappie. Bachelor. New 
Light. Campbellite. Sac-a-lai. Profile more or less distinctly 
S-shaped, the nape gibbous, the head depressed, the snout project- 
ing; mouth very large. Silvery olive, mottled with dark green. 
Head 3 ; depth 2 J. D. VI, 15. A. VI, 18. Lat. 1. about 40. 
L. 12. Variable. Miss. Valley, in quiet waters, common S. (Lat., 
ringed.) 

151. AMBLOPLITE8 Rafinesque. (dfifiXvs, blunt ; 

^T^iTfjs, armed.) 

300. A. rupeatria (Rafinesque). Rock Bass. Red Eye. Gog- 
gle-eye. Body oblong ; eye very large. Olive green, sides brassy, 
much mottled with dark green ; young with blackish bars ; adult 
with rows of dark spots along sides ; iris red. Head 2| ; depth 2. 
D. Xr, 10. A. VI, 10. Scales 6-40-12. L. 12. Vt. to Manitoba, 
S. to La. and N. C, common W. (Lat., living among rocks.) 

152. CHiBNOBRTTTUS Gill, (xcuvo), to yawn ; Bryttus 

i. e. Lepomis,) 

301. C.£;iilo8a8(Cuv.&Val). War-mouth. Red-eyed Bream. 
Body oblong, robust ; eye moderate. Olive green, sides brassy with 
blotches of bluish, greenish, and copper-red ; cheeks with 3 or 4 
dark bands ; fins dusky, mottled ; a dark spot on last B. rays ; 
young barred ; some specimens with rows of dark spots on sides. 
Head 2} ; depth 2|. D. X, 10 ; A. Ill, 9. Scales 6-40-12. L. 
10. L. Michigan to Va. and Texas, abundant S. in sluggish waters. 
Northern specimens are deeply colored, the adult with blue and 
copper-red ; the D. is usually a trifle farther forward, over opercular 
spot ; this is var. antistius McKay. (Lat. big-mouthed.) 

153. ACANTHARCHUS Gill. (oKav^a, spine ; apxoSf anus.) 

802. A. pomotia (Baird). Mud Sun-fish. Form of the Rock 
Bass. Dark-green, with 2 or 3 faint dusky longitudinal stripes ; 
cheeks with dark oblique bands ; fins plain. Head 2f ; depth 2. 
D. XI, 10. A. V, 10. Scales 6-43-12. L. 6. Hudson R. to 
N. C. in sluggish streams coa^wise. (^Pomotia = Lepomis,) 
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154. ENNE ACANTHUS GiH. (c'yWa, nine; ^KawBa, spine.) 

a. Depth usually more thmn hmlf length; opercular spot Uu^ge, more than 
half eye. 

S03. B. obesns (Baird). Oliyaceons, with 5 to 8 distinct dark 
cross-bars ; spots on body and fins golden or purplish ; cheek with 
lines and spots ; a dark bar below eye ; cheek with 4 rows of scales ; 
lateral line usually incomplete; fins moderate, spine of Y. not 
reaching vent. Head 2|; depth If D. IX, 10. A. m, 10. 
Scales 4-32-10. L. 4. Mass. to Fla., common coastwise. (Lat., 
fat.) 

aa. Depth usually less than half length ; opercular flap small, bordered with 
pearly and blue. 

304. E. Bimulans (Cope). Dark olive, young faintly barred; a 
dark bar below eye; f with head, body and vertical fins with 
round sky-blue spots ; 9 duller, with lower fins and larger, faint 
spots ; lateral line usually complete. Head 2| ; depth 2\. D. IX, 
10. A. HI, 9. Scales 3-30-9. L. 6. N. J. to S. C, com- 
mon coastwise; (number of spines sometimes variable). (Lat., 
resembling.) 

305. E. eriarchuB (Jordan). Olivaceous; vertical fins with 
round pale spots ; lateral line incomplete ; fins very large, espe- 
cially A., which is reached by the ventral spines ; scales on cheek, 
in 3 rows. Head 2} ; depth 2J. D. X, 9. A. IV. 8 (in typical 
example probably abnormal). Scales 4-33-10. L. 3. Wis. to 
Mo. ; two specimens known, (cpt, an intensive particle ; dpxos, 
anus.) 

155. MESOaONISTIUS Gill. (/Ltcerof, middle; yavlay angle; 

ioTioPf sail.) 

306. M. chastodon (Baird). Body suborbicular, the mouth 
very small, the fins high. Straw-color, with dark clouds ; 6 to 8 
irregular, sharply-defined black bars across body and fins, the first 
bar through eye. Head 3; depth 1}. D. X, 10. A. 111,12. 
Scales 4-28-10. L. 3. N. J. to Md., in sluggish streams; hand- 
somest of the sun-fishes. (A genus of fishes.) 

156. LEPOMIS Rafinesque. Sun-Fishes. (IchtheliSy Pomotis, 

and Apomotis Rafinesque.) 

(A large genus, one of the most difficult in our fauna, as the 
species are subject to great individual variations, especially with 
age. On the other hand the numbers of scales and fin-rays are 
essentially alike in all, and nearly all the distinctive characters are 
subject to intergradation. The spines are generally higher in the 
young, while the " ear-flap " is fully developed only in the adult.) 
(Xems, scale ; Trwfta, opercle.) 
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a Lower phar^nigeals narrow, the teeth not paved. 

b. Pharyngeal teeth all, or nearly all, slender and acute. 
c. Supplemental maxillary well developed; palatine teeth present; gill 
rakers comparatively stiff and strong. (Apomotis Rafinesque.) 
d. Scales rather small, more than 40 in lateral line. 
e, D. and A. in adult, with a conspicuous black tipot at base of last 
ray. 

307. L. oyanellns (Rafinesque). Green Sun-fish. Body 
oblong, the back not elevated ; mouth large, the maxillary nearly 
to middle of eye ; dorsal spines low, about equal to snout ; oper- 
cular flap short, with pale margin. Green, with brassy lustre, each 
scale with a blue spot and gilt edging ; fins largely blue, A. edged 
with orange ; iris red ; cheeks with blue stripes. Head 3 ; depth 
2^. D. X, 11. A. Ill, 9. Lat. 1. 48. L. 7. Great Lakes to Ga. 
and Mexico ; very abundant in small brooks, especially S. ; very 
variable. (Kvapos, dark-blue.) 

ee. D. and A. without black spot. 

308. L. phenaz (Cope & Jordan). Body rather deep ; mouth 
small, the maxillary to middle of eye ; opercular spot longer than 
eye. Plain olive green; scales 6-43-14. L. 16. N. J. (^'vo^, 
false.) 

dd. Scales rather large, less than 40 in lateral line. 

809. Ik Bjrmmetriciui Forbes. Body short, deep ; mouth mod- 
erate. Dark green, sides with 10 vertical bars; dorsal in ? with 
black ocellus on last ray ; cheek not striped ; opercular spot higher 
tlian long; spines low. Head 2}; depth 1|. Scales 6-34-14. 
L. 2^. m. to La., not rare ; a neat and very small species. 

cc. Supplemental maxillary reduced to a slight rudiment; the month 

small, the palatine teeth few or none. 
d. Gill rakers stiff, not very short. (Lepomis,) 
e. Opercular flap short, little larger than eye, even in adult. 

310. Ik isohyrua Jordan & Nelson. Body robust, mouth large, 
the maxillary to middle of eye ; profile depressed above eye ; scales 
on cheek in 6 rows ; opercular flap broad, with a broad pale edge. 
Dusky, mottled with blue and orange ; cheeks with wide blue bands ; 
a dark spot on D. and A. behind. Head 2} ; depth 2^. Scales 
6-46-14. L. 7. 111. R. ; only the type known, (laxvposy robust.) 

311. L. maoroohiroB Rafinesque. Steel-blue with bronze orange 
spots, so arranged as to form series of vertical chain-like bars ; fins 
with bronze and orange ; no blue stripes on check ; P. long, reach- 
ing A. : gill rakers slender, 1 1 ; 7 rows of scales on cheeks. Head 
9 ; depth 2^. Scales 6-42-15. L. 5. Ohio valley, rare, (fuucpor, 
^^ * X^H^y pectoral.) 

ee. Opercular flap in adult becoming more or \e«ft q\oiv^\a txidi ^tv- 
Mpicuous. 
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f. Scales Ui^, 5-34-11; opercular spot wholl/ stunoucded bj a yexy 
broad red margin. 

S12. L. hmnilis (Girard). Body oblong; spines high,* cheeks 
with 5 rows of scales. Olive, with greenish specks, posteriorly; 
sides with round orange spots ; belly and lower fins red. Head 2| ; 
depth 2^. L. 2^. Ky. to Neb. and Texas ; very abundant S. W. 
(Lat., humble.) 

ff. Scales rather small, 43 to 50 in the lateral line. 

g. Opercular flap in the adult, very broad, without pale edge; D. and 
A. in adult with a large black spot on the last rays. 

313. Ik pallidns (Mitehill). Blue Sun-fish. Copper-kosed 
Bream. Bollardee. Body deep, compressed, the young slen- 
der, the adult yery deep ; tail slender ; head small ; mouth quite 
small, the maxillary barely to eye; gillnrakers slender, about 10; 
D. spines higher than in related species. Olive green ; young pur- 
plish silvery, with greenish cross-bars ; no blue stripes on cheek *, no 
red on fins ; old specimens often dusky, with the belly coppery red. 
Head 3 ; depth 2. Lat 1. 44. L. 10. Great Lakes to N. Y., Kans., 
Fla. and Mexico ; very abundant. Very variable, but usually known 
by the black dorsal spot, which it shares with L. cyanellus, (Lat., 
pale.) 

gg. Opercular flap in the adult, very long and narrow, not wider than 
eye, its lower margin pale; dorsal and anal usually without dark 
spot. 

314. L. aurituB (Linnaeus). Long-eared Sun-fish. Body 
rather elongate ; mouth moderate, the maxillary past front of eye ; 
gill rakers quite short, but stiff and rough ; scales on cheek in 7 
rows. D. spines low. Olive, belly and lower fins largely red; 
scales on sides with bluish spots ; bluish stripes on head, especially 
before eye. Head without flap, 3 ; depth 2^. Lat. 1. 47. L. 8. 
Me. to La., only E. of the mountains; very abundant; usually 
known at sight by the long, narrow ear-flap. S. replaced by var. 
soils Cuv. & Val., with larger scales on cheek and belly, the former 
in 5 or 6 rows. (Lat., long-eared.) 

dd. Gill rakers very short, weak and flexible; no palatine teeth; opercu- 
lar flap in adult extremely long, with or without pale margin, 
variously shorter in young; head with blue streaks. (Xenotit 
Jordan.) 

315. L. megsdotlB (Rafinesque). Body short and deep, the 
profile steep ; mouth small, the maxillary to middle of eye ; scales 
on cheek in 5 rows. Brilliant blue and orange, the former color 
predominating below, the blue in wavy streaks, the orange in spots ; 
head with conspicuous blue stripes; fins mostly with membranes 
orange, the rays blue ; V. dusky ; no black spot on D. or A. Head 
without flap, 3 ; depth If to 2^. Scales 5-38-14. L. 6. Mich. 

to Dakota, S. to S. C. and Mexico*, very ?)\>\rck!\"Mi\^ ^%^^Qie.\slly in 
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small brooks. The adult is readily recognized; the young may 
be known by the small gill-rakers and blue on head. (/teyaXor, 
large; o^r, ear.) 

316. L. garmani Forbes. Body rather deep; mouth moderate; 
maxillary not to front of pupil ; eye large ; cheeks with 5 rows of 
scales. Dusky ; sides with rows of bronze spots, one to each scale, 
and about 7 rows below lateral line ; opercular flap } eye. Head 
2t ; depth 2\, Scales 5-34 to 41-14. L. 4. Wabash Valley. (To 
Harry Garman, of Champaign, 111.) 

bb. Pharyngeal teeth mostly bluntly conic; gill- rakers stout, rather short 
(Xyttrcplites Jordan.) 

317. Zi. euryorns McKay. Body very robust, the back high; 
gill rakers about 8 ; eye small ; scales on cheek in 6 or 7 rows ; 
opercular flap nearly as long as snout, with a very broad paler 
margin ; spines low ; P. short. Greenish, nearly plain. Head 3| ; 
depdi 2|. Scales 6-43-14. L. 7. Fort Gratiot, L. Huron; one 
specimen known, (cvpvf , wide ; 8pos, margin.) 

oo. Lower pharyngeals very broad, the teeth paved, almost spherical, aiid 

truncate at tip ; gill-rakers small ; opercular flap rather short and 

broad; its lower posterior edge always bright scarlet; no distinct black 

spot on D. {Eupomotis Gill & Jordan.) 

A. Body compressed, the back elevated ; a considerable angle formed 

above the eye by the projecting snout; sides silvery-olive, scarcely 

spotted with orange; cheek without distinct blue lines. 

318. Ik holbrooki (Cuv. & Yal.). Eye large, the maxillary reach- 
ing its front ; cheeks with 5 rows of scales ; spines high ; P. long, 
longer than head ; opercular spot large. Dusky olive, silvery below ; 
somewhat mottled ; belly yellow ; fins nearly plain, the lower yellow. 
Head 3 ; depth 2. Scales 6-45-14. L. 8. S. HI., to S. C. and S., 
in lowland streams. (The western form, var. notatns Agassiz, has 
perhaps the scales larger, 4-35-13, and 4 rows on cheek.) (To 
John Edwards Holbrook, author of Ichth., S. C.) 

kh. Body robust, the back elevated, but not much compressed ; the profile 
steeper, scarcely forming an angle above eye ; the short snout little 
projecting ; sides bluish, profusely spotted and blotched with orange ; 
cheeks orange, with blue wavy streaks. 

819. Zi. gibbosns (L.) Common Sun-fish. Bream. Pond- 
fish. Pumpkin-seed. Sunny. Eye large, the maxillary reaching 
its front ; cheeks with 4 rows of scales ; spines moderate; P. scarcely 
longer than head ; opercular spot moderate. Greenish olive, the 
sides bluish, the belly and lower fins orange ; the sides profusely 
mottled with orange ; D. bluish, orange-spotted. Head 3^; depth 
2. D. X, 11. A. m, 10. Scales 6-47-13. L. 8. Minn, and 
Great Lakes to Me., and S. to S. C. ; exceedingly abuud&iLl ^. «xA 
E., but in Westem livers rarely coming souOi ol \]bfe \dX\\AA<& ^i 
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Chicago. A familiar and active inhabitant of clear brooks, defend- 
ing its nests with great spirit. '< A very beaatiful and compact fish, 
perfect in all its parts, looking like a brilliant coin fresh from the 
mint." (Lat., gibbous.) 

157. MICROPTERUS Lac^pMe. Black Bass. (lUKpig, 

small ; irrtpdift fin.) 

a. Mouth moderate, the maxillary in adult not extending beyond eye; scales 
small, about 11-74-17 ; young more or less barred or spotted, never with 
a black lateral band. 

320. M. dolomien Lac^pMe. Small-mouthed Black Bass. 
Body ovate-dblong, growing deep with age ; scales on the cheek 
small, in about 1 7 rows ; D. less deeply notched than in the next ; 
the ninth spine about half as long as the longest. Coloration vari- 
able, the young dull golden-green, with darker spots on sides which 
tend to cluster in short vertical bars; S bronze bands across cheeks; 
C. yellowish, next black, with a white tip ; D. with bronze spots. 
Adult nearly uniform olive-green. Head 3^; depth S|-. D. X, 13. 
A. Ill, 10. Scales 10 or 11-72 to 75-17. L. 1 to 2 feet; weight 
2 to 7 pounds. St. Lawrence River to Dakota, S. to S. C, Ala., 
and Ark., preferring clear and running streams ; hence less common 
S. than the next, and for the same reason usually considered the 
better game-fish. <^ The Black-bass is eminently an American fish ; 
he has the faculty of asserting himself and of making himself com- 
pletely at home wherever placed. He is plucky, game, brave, un- 
yieldinf]r to the last, when hooked. He has the arrowy rush and 
vigor of a trout, the untiring strength and bold leap of a salmon, 
while he has a system of fighting tactics peculiarly his own. I con- 
sider him inch for inch and pound for pound the gamest fish that 
swims." (J. A. Henshall.) (To M. Dolomieu, a scientist of Paris.) 

aa. Mouth very large, the maxillary in the adult extending beyond the eye; 
scales rather large, about 7-68-16 ; last spines of D. very short, so that 
the fin is almost divided into two ; young with a blackish lateral 
band. 

321. M. Balmoides (LacepMe). Large -mouthed Black 
Bass. Green Bass. Oswego Bass. Bayou Bass. Body 
rather deeper and more compressed than in the preceding, growing 
deeper with age ; scales on cheek large, in about 10 rows; 9th D. 
spine not half length of longest. Color dark green, silvery below ; 
sides with a broad blackish band in young, with some dark spots 
above and below it ; three dark stripes across cheeks ; C. pale at 
base and tip, mesially dusky. Adult dull green, nearly plain. Head 
3J; depth 3. D. X, 13. A. Ill, 11. Scales 8-68-16. L. 1 to 2^ 
feet ; weight 3 to 8 pounds. Dakota to N. Y., S. to Florida and 
Mexico ; everywhere abundant, preferring lakes, bayous, and slug- 
gish waters. Variable. (Lat., ScUmo, salmon ; cZSor, like, which it 

18 not) 
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Family LXm. PBRCID-^B. (The Perches.) 

Body elongate, with rather small ctenoid, adherent scales ; lateral 
line usuaUy present, not extending on caudal fin ; mouth various, 
the teeth usually villiform ; no supplemental maxillary ; opercle with 
a flat spine ; B. 6 or 7 ; gills 4, a slit behind the fourth ; gill mem- 
branes free from isthmus ; gill rakers slender, toothed ; pseu- 
dobranchisB small, often concealed by skin ; lower pharyngeals 
separate, with sharp teeth ; air-bladder usually small or wanting, 
adherent to abdominal walls. Fins usually large ; dorsal fins sepa- 
rate, the first with 6 to 15 spines; anal spines 1 or 2 ; V. thoracic, 
I, 5; intestinal canal short; pyloric caeca few; vertebrse more 
numerous than in Serranidcey 30 to 45. Grenera about 7 ; species 
about 100, in the fresh waters of the Eastern United States, Europe 
and Northern Asia. The great majority of the species belong to 
the singular genus or subfamily, Etheostoma, including the Darters, 
a most singular group of dwarfed perches, peculiar to the waters of 
Eastern America. 

a. PseadobranchiflB imperfect or wanting ; preopercle entire or nearly so; 
branchiostegals 6; anal papilla usaally present; pyloric caeca 2 or 3; 
supraoccipital crest low; fishes of small size (EtheostomatiruB). 

Etheostoma, 158. 
iia. Pseadobranchise well developed ; preopercle serrate, the teeth on its lower 
margin retrorse; branchiostegals?; no anal papilla; premaxillaries 
protractile ; size large. (PercifMs.) 

b, Cuiine teeth none; body oblong Febca, 159. 

bb. Canine teeth on jaws and palatines; body elongate. 

SnZOSTEDIOK, 160. 

158. ETHEOSTOMA Rafinesque. Darters. 

This group comprises a great variety of forms, and it has been 
usually divided into 10 to 16 genera. It is, however, impossible to 
maintain most of these subordinate groups as genera on account of 
intergradations of all sorts. There is no considerable variation in 
the osteology ^ of the species, except in regard to the numbers of 
the vertebrae. The group is apparently one of comparatively recent 
ori^n, and the differential characters do not seem to have become 
very firmly fixed. On the other hand, the extremes of the group 
(as E, pelliundum or E, micropercd) have diverged very far from 
their perch-like ancestors. 

The relations of the Darters to the Perches have been aptly ex- 
pressed by Dr. Stephen A. Forbes : " Given a supply of certain 
kinds of food nearly inaccessible to the ordinary fish, it is to be ex* 
pected that some fishes will become especially fitted for its utiliza- 

1 For an acconnt of the osteology of this group, see Jordan & Eigenmann, Proc. 
U. 8. Nat Mus. 1885, 68. For a popular account of the haV>Vt» ot \Xx« vv^*^* ^i^ 
Jordan k CojwLuid oo "Johnny Darters/* hi " Science SketcYiea.*' 
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lion. Thus Etheostoma is to be explained by^ the hypothesis of 
the progressive adaptation of the young of certain Percince to a 
peculiar place of refuge and a peculiarly situated food supply. 
These are the mountaineers among fishes. Forced from the popu- 
lous and fertile valleys of the river beds and lake bottoms, they^ 
have taken refuge from their enemies in the rocky highlands, where 
the free waters play in ceaseless torrents, and there they have 
wrested from stubborn nature a meagre living. Although diminished 
in size by their constant struggle with the elements, they have de- 
veloped an activity and hardihood, a vigor of life and a glow of 
high color, almost unknown among the easier livers of the lower 
lands. Notwithstanding their trivial size, they do not seem to be 
dwarfed so much as concentrated fishes." 

Their colors are often very brilliant, the males of some species 
being among the most brilliant fishes known. The sexes are usually 
unlike; the females being generally dull and speckled. They 
usually prefer clear running water, where they lie on the bottom 
concealed under stones, darting, when frightened or hungry, with 
great velocity for a short distance, by a movement of the lai^ pec- 
torals, then stopping as suddenly. They rarely leave the bottom, 
and are never seen suspended in the water. A few species prefer 
a sandy bottom, where they lie buried in the sand, with only the 
eyes visible. The Darters feed chiefly on the larva of Diptera, 
The largest reach a lenj^th of 8 inches, but the average is about 2J 
inches. (The name Etheostoma is said by Rafinesque to mean 
" various mouths " {€T(pof, various ; <rT6fia, mouth ?), the three species 
known to him caprodes, blennioides, and Jlabellarey differing much 
in this respect.) 

a. Body extremely elongate, hyaline, subterete, the belly mostly naked; 
lateral line complete; head, long, pointed; gill membranes somewhat 
united. 
b. Premaxillaries protractile ; dorsal spines 7 to 11. 
c. Anal spine single; A. nearly as large as 2d D. (Ammoerypta ^ 
Jordan = FUurolepis Baird.) 
d. Cheeks and opercles scaly. 

322. E. pellucidum Baird. Sand Darter. Scales of body 
not very rough, only those along lateral line and on tail well imbri- 
cated ; nape thinly scaled, becoming usually wholly naked on median 
line; belly naked; maxillary barely reaching the large eye; P. 
short. Translucent, finely dotted above ; a series of small square 
olive blotches along back, and another along lateral line, the latter 
connected by a gilt band ; fins pale. Head 4^ ; depth 7. D. X- 10. 
A. I, 8. Scales 6-75 - X. Vert. 44. L. 2^. Ohio Valley and 
N. W., aboundinjr in clear sandy streams, where it buries itself in 
the sand by a sudden plunge, and lies with only the eyes uncovered. 
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From Ind. W. and S. occurs var. damm (Jordan & Meek). 
Differs from yqt, pellticidum in having no scales along nuchal region, 
and none on sides anteriorly except the 5 or 6 rows along lateral 
line. Cheeks with few scales. 

From S. HI., S., and W. is found var. vivax (Hay), better scaled 
than var. pellucidum, the region before dorsal being more or less 
closely covered with scales; scales firmer and rougher; a dusky 
bar across base of soft dorsal. 

ec. Anal spines two; anal small. (loa^ Jordan & Brayton.) 

323. B. vitream (Cope). Side of head closely covered with 
large, rough-ctenoid scales; middle and lower part of side with 
rough scales, breast and part of belly naked as is front of back ; 
fins low ; P. long. Translucent, with small dark spots on back and 
sides; fins plain. Head 4^; depth 7. D. VII to IX-11 to 13. 
A. II, 7. Scales 60. L. 2. Va. and N. C, common in Neuse K. 
(Lat., glassy.) 

bb, Premaxillaries not protractile; dorsal spines 14; anal fin large. (Cryi- 
tallarias Jordan & Gilbert.) 

324. B. asprellua (Jordan). Eyes very large ; mouth moderate ; 
cheeks and opercles well scaled; nape scaly; throat and belly 
naked; fins large; C. lunate; hyaline olive; sides with 10 dark 
quadrate blotches, small and far apart ; body sometimes with 4 or 5 
broad dark cross-bands; fins plain; a dusky shade through eye. 
Head 4^ ; depth 7. D. XIV - 1 3. A. 1, 1 2. Scales 7-93 - X. L. 4. 
S. Ind. (Rising Sun ; O. P. Jenkins) to HI., Ala., and Ark., in clear 
water, much the largest of the hyaline or " sand " Darters, approach- 
ing the type of E, aspro, (Diminutive of Aspro.) 

aa. Body less elongate, not hyaline, almost entirely covered with scales. 
e. Premaxillaries protractile. 
f. Anal spine single, obscure; dorsal spines usoally 9; anal smaller than 
soft dorsal. 
g. Lateral line complete or very nearly so. (Boleotoma* DeKay.) 
A. Soft dorsal with 12 to 14 rays. 
t. Cheeks and opercles scaly; D. IX-14. 

825. B. olmstedi Storer. Body rather slender ; fins very high ; 
the spines weak ; nape and breast usually naked (closely scaled in 
var. atromaealatam Girard, Cayuga L. and S.) ; olivaceous; sides 
with blotches and zigzag markings ; fins speckled ; head black in 
males in spring. Head 4 ; depth 5^. A. I, 9. Lat. 1. 50. L. 3^. 
Mass. to W. N. Y., S. to Ga., abundant ; probably a variety of the 
next. (To Mr. Olmsted who discovered the species in the Conn. 
Valley.) 

M. Cheeks almost alwa^'s naked ; opercles scaly; breast naked. 

1 \M, arrow. * itpvartiAXot, crystal * ^oXi«, dart ; o^|ml,VAi. 
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J, Scales about 5-50-9; D. IX-12; lateral line often incomplete behind; 
fins moderate. 

826. B. nigniin Rafineaque. ^'Johnnt." Bodj slender, fusi- 
form; snout somewhat decurved; mouth small, sub-inferior; pale 
olive, back speckled with brown ; sides with numerous W-shaped 
blotches ; males in spring dusky anteriorly, sometimes entirely black. 
Head 4^; depth 5. D. IX-12. A. I, 8. Vert 16 -|- 22 = 87. 
L. 2^. Dakota to W. Penn. and Mo., very abundant in small 
brooks. {Boleosoma maculatum Agassiz.) 

yy. Scales about 5-40-6; dorsal rays IX -13; lateral line complete; 
fins very high. 

827. E. eflfnlgens (Girard). Snout much decurved ; brown, with 
9 spots on side ; fins black ; 2d D. and C. with white specks. Head 
4^ ; depth 5^. L. 2^. Penn. to N. C, probably a variety of B. 
nigrum, (f B. CRSopus Cope ; D. YII- 14.) (Lat., shining.) 

hh. Soft dorsal with 10 or 11 rays. 
t. Cheeks naked; opercles scaly; scales 4-35-6. 

328. E. vezillare Jordan. Body rather stout; nape naked 
snout decurved; fins very high; ^ dusky olive, faintly barred 
2d D. and C. with pale spots ; other fins mostly black. Head 4 
depth 6. D. VIII -10. A. I, 7. L. 2J. Rappahannock R., Va., 
one specimen known. (L., bearing a standard.) 

u. Cheeks and opercles wholly naked; scales in lateral line 45. 

329. E. susanse (Jordan & Swain). Very slender; head short 
and small, the snout decurved ; head, nape, breast, and middle of 
belly naked ; fins low. Color of E» nigrum. Head 4^ ; depth 6^. 
D. VHI- 10. A. I, 8. L. 2. Cumberland R., abundant in S. Ky. 
(To Mrs. Susan Bowen Jordan.) 

. gg. Lateral line ceasing near middle of body. (Vaillantia ^ Jordan.) 

330. E. chlorosoma (Hay). Body slender, with long tail ; back 
somewhat elevated ; mouth small, inferior, the snout strongly de- 
curved ; cheeks, opercles and breast scaly, nape naked ; fins small. 
Olivaceous, the back spotted ; about ten dark spots on sides ; a dark 
opercular spot ; head spotted above ; D. and C. barred. Head 4 J ; 
depth b\. D. X-10. A. 1, 8. Scales 5-56-10. Vert. 88. L. 2 J. 
111. to Ala. and Ark., common S. W. {Boleosoma camurum Forbes). 
(xXwpof, green ; aafm, body.) 

jy. Anal spines two, well developed, the first usually the longer. 

»». Gill membranes more or less broadly united; belly with ordinary 
scales. 
n. Maxillary normal, free from the preorbital. (Ulocentra ^ Jordan.) 

1 To L6on Vaillant, author of a monograph of the Darters. 

2 ovKtK, complete ; Kivrpov, spine. 
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831. B. ■imotenun (Cope). Body short and deep ; head small, 
the snout very ohtuse ; cheeks, opercles and breast scaly. Olivar 
ceous ; back and sides each with a series of quadrate, blackish green 
blotches; belly saffron; upper parts with red spots; 1st D. with 
red spots and orange-red edge; 2d D. largely red; C. brown, 
barred; male in spring with head and fins largely dusky. Head 
4|; depth 4. D. X-11. A. II, 7. Scales 10-52-12. Vert. 38. 
L. 3. Tennessee and Cumberland basins. {UlocerUra atripinnia 
Jordan.) (aifAor, snub-nosed.) 

AA. Maxillary adnate to the preorbital for most of its length, and there- 
fore nearly immovable; mouth very small, inferior; no teeth on 
vomer. (Diplefion^ Bafinesque.) 

332. B. blennioides Rafinesque. Green-sided Darter. Body 
elongate, little compressed, the head thick, its profile very convex ; 
eyes large, high up, close together ; cheeks, opercles and neck scaly ; 
breast naked; spines strong. Olive green, mottled above; sides 
with 8 double transverse bars, each pair forming a Y-shaped figure 
of a deep green color; sides with orange dots; fins blue green, 
marked with orange red; 9 duller. Head 4^; depth 4}. B. 
XIII -13. A. n, 8. Lat. 1. 66 to 78. Vert. 42. L. 6. Penn. 
to Ala. and Kans., common, one of the prettiest of the darters. 
(Blennius, ddoty like.) 

mm. Gill membranes scarcely connected ; anal usually not smaller than 
second D. 
0. Belly with enlarged scales on middle line; these falling off, leaving 

a naked strip. (Cottogaster ^ Putnam.) 

333. E. copelandi (Jordan). Body slender; head large, nar- 
rowed in front ; mouth small, subinferior, the snout decurved ; 
cheeks and breast naked ; opercles and nape with few scales. Pale 
olive, speckled above, a series of horizontally oblong black blotches 
along lateral line ; fins somewhat barred, dusky in ^ ; a black spot 
on front of first D. Head 4 J ; depth 5f D. XI - 10. A. II, 9. 
Lat. 1. 56. Vert. 18 + 20 = 38. L. 2 J. White R., Ind., to Ark. 
(To the late Herbert Edson Copeland, the discoverer of the species, 
and one of the most careful and enthusiastic studentsof these fishes.) 

334. R putnami (Jordan & Gilbert). Close to the preceding, 
but with larger scales ; lateral spots quadrate ; spinous D. with a 
dusky band. Head 4 ; depth 6. D. XI - 1 1. A. 11, 8. Lat 1. 44 
to 48. L. 2^. L. Champlain to L. Huron. (To Frederick Ward 
Putnam.) 

oo. Belly with ordinary scales posteriorly, its anterior part naked. 
(Imoftoma < Jordan.) 
q. P. extremely lung, 1^ times length of head, reaching front of A* 

1 &f, two : vAifotor. near, i. e. nearly two dorsals. 

* Cotttts, yrHtp, belly. * ctMi» to move : trrofui, moath. 
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835. E. longimane Jordan. Body moderately slender; head 
long, bluntish anteriorly, profile of snout steep and nearly straight ; 
mouth moderate, included ; maxillary to front of eye ; cheeks nearly 
or quite naked ; opercles somewhat scaly, nape naked ; dorsals very 
high ; A. spines small. Olivaceous, with 5 dark cross-shades ; a 
dark spot at base C, fins nearly plain. Head 4 ; depth 5. D. IX 
or X- 12 or 13. A. II, 8. Scales 6-4S-7. L. % James R., Ya. 
(Lat., longus, long ; manuSf hand.) 

qq, P. moderate, not reaching A. 

336. E. ahumardi (Girard). Body robust; head broad and 
thick ; mouth large, scarcely inferior ; cheeks, opercles and nape 
scaly; breast naked; fins all large. Dark olive, blotched with 
darker ; sides with 8 to 10 vague bars ; a small black spot on front 
of spinous D. ; a large one behind; fins barred; suborbital stripe 
large, black. Head 3| ; depth 5. D. X, 15. A. U, 11. Scales 
6-56-11. L. 8. Wabash R. to Ark., in larger streams. (To 
Dr. George C. Shumard.) 

ee. Premaxillaries not protractile (the skin of the middle of the upper jaw 
continuous with that of the forehead). 
p. Cranium broad between the eyes ; snout conic, pig-like, projecting be- 
yond the inferior mouth; ventral line with a series of larger scales' 
which fall off, leaving a naked strip; dorsal spines 13 to 15; gill 
membranes separate ; scales small ; vertebrae 23 -f 21 = 44. (Per- 
cina^ llaldeman.) 

337. E. caprodes Rafinesque. Log Perch. Hog-fish. 
Crawl-a-bottom. Body elongate; fins rather low; cheeks and 
oi)crcles scaly. Yellowish green with about 15 dark cross-batids, 
these usually alternating with shorter and fainter bands ; a black 
spot at base of C. ; fins barred. Head 4; depth 6. D. XV -15. 
A. IT, 9. Lat. 1. 92. L. 6 to 8. Great Lakes to Va., Ala., and 
Texas, abundant, the largest of the darters, and the one most 
nearly allied to the Perch and similar fishes. N". and E. occurs 
var. zebra Agassiz, with nape naked, etc. ; the ordinary form is 
scaly. {Kanpos, the wild boar ; €?8o9, like.) 

pp. Cranium not broad between the eyes; mouth less inferior, the snoat 
usually not projecting much beyond it. 
r. Ventral line with the median series of scales more or less enlarged 
or (if these are fallen) with a naked strip; anal fin large; lateral 
line complete. 

s. Palatine teeth present; dorsal spines 11 to 15. 
q. Preopercle strictly entire; gill membranes scarcely united across 
isthmus. (Alvordius 2 Girard.) 
t. Cheeks and opercles wholly naked ; head large and long. 

338. B. macrocephalum Cope. Body slender; head eel-like; 
maxillary reaching eye. Brown, back with dark quadrate spots; 

' Dim. of Perca. * To Qeuftta.1 Benjamin Alvord, U. S. A. 
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sides with 9 blackish oblong spots, alternating with smaller ones ; 
fins mottled; Ist D. with median dark band. Head 3^; depth 
7. D. XV-13. A. II, 11. Scales 11-77-15. L. 3. Ohio Valley, 
rare W. (ficucpSs, large ; K€<l><iKri, head.) 

U, Cheeks naked; opercles scaly above only; nape and breast naked; 
muzzle blunt. 

339. E. peltatum Stauffer. Body rather stout ; mouth moderate, 
maxillary reaching eye ; ventral shields large. Olive, the back with 
short cross-bars ; sides with broad brownish shades ; a dark blotch 
on neck and opercle ; snout and space below eye with the usual 
bars ; fins barred ; 1st D. with a black band. Head 4 ; depth 5. 

D. XII, 12. A. II, 8. Scales 7-63-9. L. 4. Penn. to S. C, 

E. of Mts. (E. nevisense Cope ; Alv, crassus Jor. & Brayton.) 
(Lat., having shields.) 

tU. Cheeks usually with small scales ; opercles with larger ones. 

ti. Head not very slender, the muzzle moderate, the lower jaw in- 
cluded. 

340. E. aspro (Cope & Jordan). Black-sided Darter. 
Body fusiform, rather elongate ; maxillary reaching just past front 
of eye; breast naked; nape scaly or not. Greenish yellow with 
dark tessellations and marblings above and about 7 large dark 
blotches along side, more or less confluent; fins barred; a small 
spot at base C. Head 4 ; depth 6. D. XIII to XV, 12. A. II, 9. 
Scales 9-65-17. Vert. 42. L. 3 to 4. W. Penn. to Dakota and 
Ark., abundant, one of the most elegant of the darters. (Aspro, a 
related genus of European PercidoB, from Lat. asper, rough.) 

tiH. Head very slender, with long-acuminate snout; jaws subequal. 

341. R phoxocephalum Nelson. Body slender; mouth large, 
maxillary reaching eye ; nape scaly ; breast naked. Yellowish 
brown, tie lateral spots smaller than in E, aspro and more numer- 
ous, quadrate in form ; a small dark spot at each end of lateral line. 
Head 4; depth 6^. D. XII -13. A. II. 9. Scales 12-68-14. 
Vert. 39. L. 4. Ind. to Kans. and Ark., common S. W. (^o^r, 
tapering ; Kr<^^, head.) 

^. Preopercle more or less distinctly serrate, especially in the young; 
gill membranes broadly united. (Serraria^ Gilbert.) 

342. R Bclerum (Swain). Body rather stout; head short, 
bluntish ; mouth small, the lower jaw shorter ; maxillary not reach- 
ing eye ; cheeks and opercles scaly ; breast partly scaled ; scales of 
median line of belly slightly enlarged, probably deciduous ; fins very 
large. Yello¥rish olive, everywhere vaguely blotched with black, 
especially along sides ; ^ with head and most fins blackish ; 9 
paler. Head 4 ; depth 5. D. XUI, 14. A. II, 9. Scales 7-65-1 !• 

• Lat, serra, saw. 
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Vert. 40. L. 4. Ind to Ark. and Texas. S. W. occnra var. ser- 
nda J. & G., with preopercle more sharply serrate ; markings more 
definite; lat. 1. 68 to 71 ; breast naked. Resembles E. aspro. 
(tTKup^s, shaded.) 

ss. Palatine teeth obsolete ; dorsal spines 10 to 12 ; <f with the lower 
fins tubercalate in spring. (Erieosma ^ Jordan.) 

343. R evides (Jordan & Copeland). Body rather stout, com- 
pressed; head heavy, rather blunt forward; eye large; mouth 
smallish, the maxillary reaching eye ; lower jaw included ; cheeks, 
nape and breast naked ; ventral scales moderate ; fins large. Dark 
olive, tessellated above; back with. 7 broad transverse bars which 
extend below lateral line ; these bars are black in 9 » with yellowish 
interspaces ; in f deep blue-green, the interspaces yellow with 
copper-red blotches ; throat, cheeks, upper fins, and two spots at 
base C, largely orange; A. and V. chiefly blue-black; fins not 
barred ; a black spot on last D. spines ; 9 with paler colors. Head 
4J; depth 5 J. D. XI-11. A. II, 8. Scales 9-65-9. Vert 40. 
L. 3. Ind. to Iowa and Ark; one of the most brilliant of the 
darters, (cveid^r, comely.) 

rr. Ventral line covered with ordinary scales, which are never shed in 
life. 
V, Lateral line complete ' (with rare exceptions; see E, nianguce), 
w. Anal fln large,^ little if any smaller than the soft dorsal. 
X, Gill membranes nearly > separate from each other. (Hadropte- 
rus 8 Agassiz.) 
y. Scales very small, lat 1. about 86. 

344. E. aurantiacum (Cope). Elongate; snout longer than 
eye ; lower jaw included ; cheeks and opercles scaly ; throat smooth. 
Golden brown, a series of small round brown spots traversed by a 
black lateral baud which extends around snout ; yellow below ; fins 
plain. Head 4J; depth 6. D. XV-15. A. II, 11. L. 4J. Upper 
Tenn. R. (Lat., orange.) 

yy. Scales moderate, lat. 1. 55 to 75. 

345. E. cymatotasnia Gilbert & Meek. Body robust; head 
short, the snout short and slender ; mouth small, oblique, included ; 
maxillary nearly to front of eye ; eye large, 4 in head ; cheeks, 
opercles, nape and breast with large scales ; preopercle entire ; gill 
membranes narrowly joined, the degree of union variable, usually 
very slight; 1st A. spine long and strong; P. short. Greenish, 
with fine dark points ; two pale streaks along sides, below the lower 
a broad dusky wavy band ; a small black spot at base C. ; fins trans- 

1 ^Pf spring-time ; Koaiiitot to adorn. 

* These characters are none of them of high importance and are subject to some 
vaiiationa. 
9 dSpof^ strong ; irrep^v, ftn. 
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lucent, with dark lines. Head 4|; depth o D. XII to XIV- 13. 
A. II, 10. Scales 7-64 to 70-12. L. 4. Ozark region, S. Mo. 
(^Kvfia, wave ; ratpia, band.) 

846. E. nianguas Gilbert & Meek. Body elongate, terete ; head 
▼er}' long and slender, the snout deep and narrow, vertically rounded 
at tip ; mouth large, maxillary beyond front of orbit ; eye shorter 
than snout, 5^ in head; cheeks with a few rudimentary scales; 
opercles and breast naked ; nape scaled ; A. rather smaller than 
2d D. ; 1st A. sp. short. Olivaceous, the back with 8 to 10 wide 
dusky cross-bars, which extend on sides ; ^ with the dark bars 
encircling body ; back and sides with carmine-red spots in the pale 
interspaces, most numerous in $ ; two black spots at base C. ; 1st 
D. dusky, spotted with red, and with red edge ; other fins mostly 
mottled with red. Head 3|; depth 6. D. XI or XII -13 or 
14. A. II, 11 or 12. Scales 11-74-16. L. 3f. Niangua R., S. 
Ma Yar. ipilotnm Gilbert, from Kentucky K. is similar, but with 
the scales much larger (lat. 1. 58 to 60), and the lateral line 
incomplete. 

XX. Gill membranes more or less broadly united. 
«. Scales very small, 10-82-18; preopercle entire. 

847. E. aquaxnatum Gilbert & Swain. Body elongate, the head 
long and sleniler, the snout long-acuminate ; mouth long and nar- 
row, the lower jaw included ; maxillary to front of eye ; eye moder- 
ate; 1st 1). low; A. high, its spines strong; cheeks, breast, nape, 
and opercle scaly ; an enlarged black humeral scale. Yellow-olive, 
with 10 broad dusky bars on back, and 10 dark blotches along sides; 
a small black spot at base C. ; 1st D. pale, with broad, orange band ; 
2d D. and C. barred with dusky and orange. Head 3f ; depth 5^. 
D. XIV -13. A. II, 10. L. 4. French Broad R. (Lat., scaly.) 

zz. Scales large, 8-51-9 ; mouth small, low, horizontal (transition to 
** Nanottoma''). (PoeeilichthTf i Agassiz.) 

348. R variatum Kirtland. Body rather robust, the head short 

and thick, with short blunt snout, the anterior profile convex ; eyes 

large, 8| in head ; maxillary to front of eye (4 in head) ; top of 

head rugose ; head almost naked ; nape and breast scaled ; fins all 

very large ; A. large, a little smaller than soft D. ; P. reaching front 

of A. ; ^ dusky greenish, finely punctate ; belly and sides orange 

yellow; posterior part of body with 5 orange bands; 1st D. with 

dark blue band ; 2d D., A. and P. blue-black, shaded with orange ; 

9 paler. Head 3J; depth 4^. D. XIII -13. A. II, 9. L. 4. 

Ohio Valley, scarce. (Lat., variegated.) 

WW, Anal fin rather small, notably smaller than soft dorsal. 
a. Gill membranes bn>adly united across the Isthmus; mouth small, sub* 
inferior. (Hanoitoma^ Putnam.) 

» tnitciAotf rarjegated : ix^« ^^ 
' imritt Buudl : 9Ttf^i«, mouth. 
9 
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349. R zonale (Cope). Body slender; head small and sbort, 
the snout obtusely decurved ; cheeks and opercles scaly ; breast 
scaly, or naked (var. arcansanum Jordan & Gilbert) ; teeth feeble ; 
dorsals separate. Olivaceous; 6 brown quadrate spots on back, 
connected by alternating spots with a broad, brown lateral band, 
from wliich 8 narrower dark bluish bands nearly or quite encircle 
the belly ; P., A. and C. golden, speckled with brown ; middle half 
of 1st D. crimson; base of 2d D. with round red spots; a black 
spot on opercle and one at base P. ; 9 duller, with V. barred. 
Head 4J; depth 6. D. XI -12. A. II, 7. Scales 6-43 to 50-12. 
Vert. 39. L. 2^. W. Penn. to Kans. and Miss., in clear streams; 
variable. (Lat., belted.) 

aa. Gill membranes scarcely united. (Kothonotm ^ Agassiz.) 
6. Head short, the muzzle abruptly decurved; scales 7-53-8; 2d D., A. and 
C. black edged. 

350. E. camurum (Cope). Blue-breabted Darter. Body 
stout ; mouth somewhat inferior ; C. truncate, f blackish olive, breast 
and throat deep rich blue ; sides profusely sprinkled with crimson 
dots ; faint dark lines along rows of scales ; 1st D. with a black spot 
in front, above and behind which is a crimson one ; 2d D., A., and C. 
crimson, bordered with yellow and then by blue-black ; P. and V. 
crimson-edged; 9 greenish, faintly barred. Head 4; depth 4^. 
D. XI -13. A. II, 8. Scales, 7-53-8. L. 2^. Ind. to Tenn., in 
clear streams, perhaps the most beautifully colored of all our fresh- 
water fishes. (Lat., blunt-headed.) 

bb. Head rather long and pointed, the snout not decurved. 
c. Dorsal spines 10 or 12. 
d. Scales 9-58-10 ; vertical fins without black border. 

351. B. maculatum Kirtland. Body moderately elongate, with 
very deep tail ; eye large , maxillary to front of eye ; fins short ; 
1 st A. spine large. Olive black, with a wavy leather-colored dorsal 
band ; throat blue ; back and sides with crimson spots; 1st D. with 
a black spot at base in front ; 2d D. blood-red ; C. with two con- 
fluent crimson spots at base ; P. and V. without red border ; 9 
dull, the fins speckled and without red. Head 4 ; depth 5 J. D. 
XII -1 2. A. II, 9. Scales 9-58-10. Vert. 39. L. 2f W. Penn. 
to E. Tenn., scarce. (Poec, sanguijluus Cope.) 

dd. Scales 6-45-7: A. and 0. narrowly black-edged. 

352. B. rufolineatum (Cope). Stout, the back elevated; snout 
short, as long as the small eye ; tail deep. Olive, with numerous 
narrow longitudinal streaks including irregular quadrate spots of 
brick-red ; breast blue ; belly orange ; head with 2 brown bands, and 
5 red spots on each side ; fins all broadly bordered with crimson ; 
two orange spots at base C. ; A. scarlet-yellow at base, edge black ; 

1 v60os, ptomiaeiit ", vwTos.'^wi^s.^ 
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9 olivaceous, barred ; fins speckled. Head 4 ; depth 4^. D. XI -1 2. 
A. II, 8. Scales 6-45-7. L. 3. French Broad R. (Lat., rufus^ 
red ; linea^ line.) 

ec. Dorsal spines 14; scales 8->53-9. 

353. E. volneratum (Cope). Body stout, fusiform ; tail deep ; 
form of E. maculatum. Light olive with 8 dark bars, interrupted 
above, and a few crimson spots ; fins mostly plain ; 1st D. with a 
series of red spots ; C. orange, with narrow black edge, as has also 
2d D. Head 4 ; depth 4^. D. XIV - 13. A. II, 8. L. 2. French 
Broad R. (possibly the young of E. camunim), (Lat., wounded.) 

vv. Lateral line incomplete or wanting (sometimes nearly or quite com- 
plete in E.jessicB,) 
«. Lateral line developed anteriorly. 
y. Gill membranes broadly united (Etheostoma). 

g. Head entirely naked; lower jaw prominent; lateral line developed 
about half way. 

854. E. flabellsure Rafinesque. Body long and low, the back 
not arched; head long and pointed; fins low; 1st D. in f half as 
high as 2d ; the spines with fleshy tips , spines higher in 9 r i^^P^ 
and throat naked. A conspicuous black humeral scale. Dusky 
olive, with dark longitudinal streaks, $ with dark cross-bars ; 2d D. 
and C. sharply barred ; 1st D. in f tipped with orange. Head 4 ; 
depth 5. D. VIII -12. A. IE, 8. Scales, 7-50-7. Vert. 13 + 
20 = 33. L. 2J. W. N. Y. to N. C, and W. in clear streams, 
abundant and variable ; the typical form from Ind. £. Var. lineola- 
tnm Ag., from Ind. N. W., has a black spot on each scale, these marks 
forming very conspicuous stripes along side. Var. enmberlandlcnm 
Jordan & Swain, from Cumberland R., has thicker head, and the 
adult is almost plain olivaceous, except for the black humeral spot 
and the barred fins. This is the most active and wary of the dart- 
ers, and the most hardy in the aquarium. (Lat., Jlabellum, a fan ; 
t. tf., fan-tailed.) 

gg. Head more or less scaly. 
A. Cheeks, opercles, nape, and breast scaly; jaws equal; lateral line 
nearly complete. 

355. E. aquamiceps Jordan. Body less elongate than in the 
preceding, the head shorter and thicker. Dusky olive, without 
well-defined marks ; $ mottled, with 6 cross-blotches and the lower 
fins black ; vertical fins cross-barred ; a black humeral spot. Head 
3^; depth 5. D. IX- 12. A. II, 7. Scales 5-50-6. L. 3. S. 
Ind. to W. Fla. (Lat., squama, scale ; ceps, head.) 

kk. Cheeks naked, or with embedded scales ; opercles scaly. 

356. E. ii^hipplei (Girard). Body rather deep, compressed, 
with deep tail ; mouth terminal) oblic^ue ; maxUlaty to ^^^^ ^\ vti 
head. Grayish, mottled with darker and mth IsahV* Xm^t^s ^v^&^ 
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with small round scarlet spots ; two orange blotches at base of C; 
a black humeral spot. Dorsals barred with dusky and orange ; A. 
similar, more orange; C. barred, its margin black. Head ^\ 
depth 4f D. IX to XII- 12 to 14. A. 11. 7. Scales 8-60 to 
70 - X. Vert 36. L. 2^. Ozark region and S., abundant (To 
Lieut A. W. Whipple, U. S. A.) 

jy. Qill membranes little if at all connected. 
i. Lateral line nearly straight, not arched above P. (Oligooephalnsi 
Girard.) 
J. Humeral region with a small, black, scale-like process. 
k. Cheeks, opercles, and nape naked, or very nearly so. 
/. Scales small, 63 to 73 in a bngitodinal series; mouth large, 
terminal. 

357. E. aagitta (Jordan & Swain). Body slender, with long 
tail ; head long, very slender, the snout sharp ; mouth very large, 
oblic^ue ; maxillary reaching front of pupil, 8^ in head ; jaws sub^ 
equal ; fins high. Green, with faint olive cross-bars ; a dark spot 
at base of C. ; sides with orange spots ; fins with orange shades. 
Head 3J; depth 4|. D. X-18. A. I, 10. Lat 1. 68 (48 tubes). 
L. 2J. Cumberland R., Ky. (Lat, arrow.) 

358. E. punctulatum (Agassiz). Body slender, the snout sharp, 
the mouth vertical ; eye large ; fins rather low. Dark slaty green, 
with faint dark bars ; belly orange red ; body and fins profusely 
dusted with black specks. Ist D. with black band; other fins witii 
wavy bars of dark specks. Head 3 J , depth 6|. D. X or XI - 14. 
A. II, 8 or 9. Lat 1. 63 to 73 ; pores 60. L. 2. Ozark re^on, 
S. Mo. (Lat., dotted.) 

U. Scales rather large, about 53 in lat. L 

359. E. virgatum (Jordan). Form and appearance of E.fla- 
hellare; head long-pointed; jaws subequal; maxillary reaching 
pupil; preopercle crenulate. Greenish, each scale with a dusky 
spot, these forming lengthwise stripes ; sides with faint bars. D. 
and C. barred. Head 3 J ; depth 5. D. IX- 10. A. 11, 8. L. ^, 
Rock Castle R., Ky. (Lat, striped.) 

hk. Checks, opercles, and nape scaly. 

360. E. boreale (Jordan). Body rather elongate, the head 
heavy, the snout bluntly decurved; mouth small, horizontal, the 
lower jaw included ; humeral scale small ; lateral line very short ; 
dorsals short and small. Gray (in* spirits) with 11 or 12 very 
distinct (blue?) cross-bands, each alternate one meeting its fellow 
below; 1st D. with a median dark band ; 2d D. barred ; 9 paler. 
Head 3{ ; depth 5f . I). VIII - 9. A. II, 7. Scales 4-63-10. L. 2J. 
Montreal. 

jj. Humeral region without black scale-like process. 
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m. Cheeks naked, or very nearly so ; opercles scaly. 

361. E. CGBruleazn Storer. Rainbow Darter. Soldier- 
fish. Body rather stout ; head large ; mouth moderate, the lower 
jaw the shorter, the maxillary to front of orbit ; neck and breast 
usually naked. $ olivaceous, blotched above with darker; sides 
with about 12 oblique bars of indigo-blue running downwards and 
backwards, the interspaces bright orange; cheeks blue; breast 
orange ; fins chiefly orange and deep blue ; 9 duller, with little blue 
or red, the vertical fins barred. Head 3|; depth 4 J. D. X-42. 
A. II, 7. Scales 5-45-8; pores 33. Vert. 15 4-21 = 36. L. 2 J. 
W. Penn. to Iowa and Ky., extreiMly abundant ; one of the gaudi- 
est of fishes. Yar. ipeotalnle AgiCssiz, Ind. to Kans., has distinct 
dark streaks along the rows of scales on back. (Lat., blue.) 

mm. Cheeks and opercles more or less scaly. 

362. R jessisB (Jordan & Brayton). Body fusiform, rather stout, 
compressed, with rather deep caudal peduncle; head moderately 
pointed ; mouth terminal, the lower jaw included ; cheeks scaly or 
partly naked; brownish, with cross-bars or blotches of gi-eenish; 
sides with dark blue quadrate cross-bars ; fins speckled with golden. 
Head 4; depth 5. D. XII -12. A. 11, 9. Scales 6-47-7, with 
tubes on 85 scales. Tenn. to Wabash Valley,^ (Evermann) Ills. 
and E. Texas. (To Mrs. Jessie Dewey Brayton.) 

363. E. iowdd Jordan & Meek. Similar to preceding, but slen- 
derer and with notably smaller scales. Green, blotched with darker ; 
first D. shaded with red, its edge very dark. Head 3 J ; depth 5^. 
D. IX- 11. A. II, 7. Scales 5-59-9. L. 2. S. Iowa. 

364. R aaxatile (Hay). Form of E. nigrum; snout slender 
and sharp, profile gently decurved ; mouth terminal ; lower jaw in- 
cluded ; body slender, the caudal peduncle also slender ; gill mem- 
branes narrowly united ; P. as long as head. Dorsals well separated ; 
the spines very slender. Olivaceous with 6 dark cross-shades on 
back, and with dark marks, much as in E. nigrum; from the 
N-shaped marks on sides light blue bands pass down around belly 
and tail ; two black spots on base of C ; a black spot behind eye. 
Head 4; depth 6. D. XI to XIII- 11 or 12. A. II, 9. Lat. 1. 
50 to 55. L. 2. Tenn. to Ark. and S. (Lat., pertaining to rocks.) 

865. R luteovinctom Gilbert & Swain. Compressed, the back 
elevated, the tail very slender ; head compressed, with short, high 
snout, its profile strongly decurved; mouth low, horizontal; gill 
membranes narrowly connected ; dorsals low, well separated. Very 

> The form from Ind. ati<1 III. is probably not different fh>m E. jessice. It may 
be called Var. Mprigtne ( Forben). Body rather stout ; head somewhat pointed ; 
eye lar^ge, longer tnan unoiit ; muuth terminal : dorsals sepamte. Dark greenish, roach 
mottled ; Ist D. dusky behind with a broad band of blue and crimson ; soft fins 
■peckled. Head 4; depth 4 1. D. XI -12. A. II, ft. Lat \. i)\ W\m» qt^^VNc^ 
4U L.U, 



134 TELEOSTEI : ACANTHOPTEW. — XX. 

pale olive, with 7 dark cross-bars on back ; sides with 9 dark green- 

i8h blotches, between which are orange-yellow cross-bars; small 

black spots at base of C. ; spinous D. with a median orange band, 

and a dark blotch behind ; 2d D. and C. barred. Head 8} ; depth 

4|. I). IX orX-18. A. II, 7. Scales 6-49 to 65-11. L. 2. 

Stone R., Tenn. (Lat, luteusy yellow; vinctuSf handed.) 

it. Lateral line forming a slight curve above P. ; body fusiform ; dor- 
sals seimrate, subequal. (Boleiohthys Ginurd.) 
n. Cheeks scaly. 

306. H fiiBiforme (Girard). Body slender, terete ; snout short, 
bluntbh; mouth small, oblique; maxillary reaching beyond front 
of eye; eye large, longer than snout; C. rounded; A. spines small. 
Olivaceous, mottled with brownish ; back with 12 green cross-shades ; 
sides with similar shades, sometimes with red spots ; 1st D. black 
bt'low, with reddish spots above. Head 8{ ; depth 6. D. IX or 
X- 10. A. II, 6. Lat 1. 60 (10 to 20 pores). Vert. 16 + 20 = 36. 
L. 2. Mass. to S. C, Ind., Ark. and Texas, in lowland streams 
and mud-holes, variable. Southeastward occurs a form or variety, 
barratti Ilolbrook, similar but without red or blue. (Lat., spindle- 
sliaiHid.) 

367. E. eoB (Jordan & Copeland). Body elongate, slender, the 
tail very long ; head long, the snout dccurved ; mouth small, little 
obrKjue, the lower jaw slightly included. Dark olive, with darker 
inarkinj^s; alwut 12 dark-blue cross-bars on back, with as many 
short (lull-blue bars between them on sides; interspaces more or 
loss marked with red ; lower parts with irregular dark specks and 
short lines; 2d D., C. and P. barred; 1st D. with blue and red. 
Iload 4; depth 5^. D. IX- 11. A. II, 7. Lat 1. 58; about 25 
pores. L. 2J. Ind. to Minn. ; abundant. (Probably a variety of 
the prccedinj:;.) (jjast sunrise.) 

ee. Lateral line wholly wanting. (Microperca Putnam.) 

868. E. microperca Jordan & Gilbert. Least Darter. Body 
rather short and deep, compressed; snout somewhat decurved; 
cheeks naked ; opercles scaly ; nape and breast naked ; fins small ; 
anal spines strong. Olivaceous much speckled, and with zigzag 
markings ; 2d D. and C. barred ; a dark humeral spot. Head 3| ; 
depth 4^. D. VI or VII -10. A. II, 6. Lat. 1. 34. Vert 14 -f 16 
= 30. L. 1 to 1^. Smallest of the darters, and one of the small- 
est of fishes ; common from N. Ind. to IMinn. (Microperca punctt*- 
lata Putnam.) (fiucp6s, small ; irepK^, perch.) 

159. PERCA (Artedi) Linnaeus. (Latin name from irtpicrj, origi- 
nally from Trepxoff, dusky.) 

369. P. flavescena (Mitchill). Yellow Perch. Ringeb 
Perch. Body oblong, somewhat compressed, the back elevated; 
cheeks scaly; opercles mostly nai^LeA, sUvaX,^*, ^it^m^^Uries pro* 
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tractile, preorbital serrate; snout projecting; maxillary reaching 
middle of pupil ; top of head rugose ; gill rakers stout, the longest 
but 3 times as high as broad. Dark olivaceous, sides golden yellow ; 
6 to 8 broad dark cross-bars from back to below middle of sides ; 
lower fins orange, upper olivaceous; spinous D. without distinct 
black spot. Head 3 J ; depth 8f D. XIII -1,14. A. II, 7. Scales 
5-55-1 7. Vert 21 + 20 = 41. Pyloric caeca 3. L. 15. Minn, to 
N. Ohio and Quebec, S. to S. C. £. of Alleghanies, not in Ohio 
Valley or S. W. ; abundant. (Lat., growing yellow.) 

160. 8TIZ08TEDI0N Rafinesque. (aTi{aj to prick; tmi6lov, 
little breast; 'Uhe name means pungent throat." Raf.) 

a, P^'loric cieca 3, subequal, all about as long as stomach; D. XIII -1, 21. 
(Sdzosttdion.) 

370. 8. vitreum (Mitchill). Wall-eye. Glass-eye. Pike 
Perch. Jack Salmon. Body elongate, growing deeper with 
age, the back more arched than in the next ; head sub-conic, long ; 
cheeks, opercles and top of head more or less scaly ; opercle with 
radiating strite, ending in spinules ; D. spines high, soft D. nearly 
as long as spinous. Dark oHve, mottled with brassy ; sides of head 
Termiculated ; 1st D. with a large jet-black blotch posteriorly, other- 
wise nearly plain dusky ; 2d D. and C. mottled olive and yellowish ; 
base of P. without black spot. Head 4}; depth 4 to 6. A. II, 12. 
Lat 1. 90. L. 1 to 3 feet. Great Lakes, Miss. Valley, £. to Va. ; 
commonest N., where it is one of the leading food-fish. Absurdly 
called *''' Salmon " in parts of the South. 

aa. Pyloric caeca 4 to 7, unequal; D. XIII-l, 18. {Cynoptrca Gill & 
Jordan.) 

371. 8. oanadenae (C. H. Smith). Sauger. Sand Pike. 
Gray Pike. Horn-fish. Body elongate, more terete than in 
the preceding, the flesh more translucent ; head depressed, pointed ; 
opercular spines variable. Eye small, 5 in head. Olive gray, sides 
brassy or orange, with dark mottlings, more distinct in young; 1st 
D. with 2 or 8 rows of round, black spots ; no black blotch on last 
spines ; 2d D. with 3 irregular rows of dark spots ; a large black 
blotch on base of P. ; C. dusky and yellowish. Head 3^ ; depth 4^ 
to 5. A. II, 12. Lat 1. 95. Vert 23 + 22=45. L. 18. Great 
Lake region to Ohio Valley and Dakota ; common N. ( Var. cana» 
dense in St Lawrence region has bones of head especially rough, 
the head more scaly and about 4 opercular spines ; Var. griseum, of 
the Great Lakes, etc., with smoother head, and Var. boreum, of the 
Upper Miss., etc., with slenderer and more ** snake-like " head.) 

Family LXIV. SERRANIDJB. (The Sea Bass.) 

Body oblong, with adherent, mostly ctenoid scales*^ mouUiuviia^^ 
large, with rillilorm teeth and sometimes mtk caii\ii^«\ \)^^ ^tl 
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vomer and palatines ; maxillary broad, not slipping for its whole 
length beneath the preorbital; gill nkers stiff, toothed; gills 
norniul ; pseudobranchiae large ; lower pharyngeals separate, with 
pointed teeth; gill membranes separate; B. normally 6 or 7. 
Freopercle usually serrate ; opercle with flat points or spines. Lat- 
eral line present, not on the caudal. Dorsal variously developed ; 
anal shortish, witli three spines (these wanting in one genus). Y. 
normal. Tail stout, its fin not deeply forked. Vertebre usually 
10 -|- 14 = 24. Intestine short, the stomach csecal, with pyloric 
appendages. Carnivorous fishes, chiefly of the warm seas, often of 
large size, most of them valued as food. Grenera about 40, species 
200. This group may be regarded as the most typical among 
the Percoid fishes, and it is perhaps the one nearest the parent 
stock from which the others have sprung. {Serran^ the French 
name, from Lat. serra^ saw.) 

a. Anal spines 3; dorsal spines 8 to 14. 

6. Dorsal fins separate, or joined at base only; the rays VII to XI - 1, 12 to 

14; maxillary without supplemental bone; teeth all villiform, without 

canines. {Latina.) 

c. Cau(Ul lunate; tongue with teeth; preopercle without horizontal spine 

or antrorse hooks. 

X, Dorsal fins separate; spines weak; anal rays about III, 12, the 

spines graduated; lower jaw projecting; base of tongue with 

teeth Roccus, 161. 

XX, Dorsal fins joined; spines strong; anal rays III, 9, the spines 

not graduated ; jaws subequal; base of tongue toothless. 

MoKOSE, 162. 
W. Dorsal fin continuous, not deeply notched. 

d. Maxillary without supplemental bone; canine teeth, if present, on 
sides of jaw as well as in front ; no depressible teeth ; temporal 
crests on cranium small; gill rakers rather short; lateral line not 
very high; dorsal spines X; anal rays III, 7, supraoccipital 
crest not extending far forward on top of skull, leaving a 
smooth area before it. {StrraninoB.) 
e. Smooth area on top of cranium very short and small, the supra- 
occipital crest long; C. not lunate, usually ending in 3 points; 
teeth small ; head naked above ; dorsal rays X, 11. 

Centropristis, 163. 
dd. Maxillary with a supplemental bone; canine teeth usually' present, 
in front of jaws; inner teeth of jaws depressible; scales small, 
firm; head more or loss scaly above; supraoccipital crest en- 
croaching on top of skull, so as to leave no smooth area at vertex; 
temporal crests distinct; scales small. (Epinepkelinee.) 
y. Dorsal rays about XI, 16; anal rays III, 8; preopercle without 
antrorse spines; canine teeth in front of both jaws; temporal 
crests moderate ; scales of lateral line simple, without radiat- 
ing ridges >Cerna, 164. 

161. ROCCUS Mitchill. (From vemaculai- Rock-Fish,) 

a. Teeth on base of tongue in two patches ; body elongate, little compressed. 
(Hoccus.) 
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372. R. lineatnB (Bloch). Striped Bass. Rock-fish. Hock. 
Body slender, growing deep with age ; spines slender, the 2d anal 
spine 5 to 7 in head. Olivaceous silvery, sides with 7 to 9 blackish 
lengthwise stripes. Head 3^; depth 3J. D. IX- 1, 12. A. Ill, 11. 
Lat 1. 65. L. 3 to 5 feet. Nova Scotia to La., entering rivers to 
spawn, one of oar finest game fishes. (Lat., striped.) 

aa. Teeth on base of tongue in one patch; body deep, compressed. (Lepi" 
bema Bafinesque.) 

373. R. chrysops (Rafinesque). White Bass. Back arched; 
2d A. spine 8 in head. Silvery, greenish above, sides with several 
dosky longitudinal streaks, those below lateral line more or less in- 
terrupted. Head SJ; depth 2^. D. IX- 1, 14. A. Ill, 12. Lat. 
L 55. L. 15. Great Lakes and Upper Miss. Valley, rather com- 
mon, (xpvaosy gold ; «^, eye.) 

162. MORONE MitchilL (Name unexplained.) 
a. Sides striped with black. 

874. M. intermpta Gill. Yellow Bass. Body oblong, ovate, 
the back elevated; anterior profile concave; 2d A. spine about 2 in 
head; spines very strong. Brassy, sides with 7 very distinct black 
stripes, those below lateral line interrupted behind, and beginning 
lower down. Head 3 ; depth 2}. D. IX- 1, 12. A. Ill, 9. Lat. 
L 50. L. 12. Lower Mississippi, N. to Brook ville, Ind. (A. W. 
Butler) and S. 111. (Af. mississippiensis Jordan and Eigenmann, 
the name intermpta being preoccupied in the genus Roccus, from 
which Morone is scarcely distinct.) 

aa. Sides with faint pale streaks. 

875. M. americana (Gmelin). White Perch. Body oblong, 
not strongly compressed ; 2d A. sp. about 8 in head ; spines strong. 
Olivaceous, sides silvery. Head 8; depth 3. D. IX- 1, 12. A. 
Ill, 9. Lat. 1. 50. L. 10. Nova Scotia to S. C, common, ascend- 
ing streams. 

163. CIUNTROPRI8TI8 Cuvier. {Kivrpov, spine ; wpitmjs, saw.) 

376. C.Btriatiui(L.). Black Sea Bass. Black-fish. Black- 
will. Body robust ; head large ; mouth moderate ; teeth small, in 
broad bands; dorsal spines strong, with short filamentous append- 
ages ; P. long Blackish, more or less mottled, with traces of pale 
streaks along the rows of scales ; D. with rows of whitish spots ; 
young with dark cross shades and dusky lateral band. Head 2| ; 
depth 2f. D. X,ll. A. IIL7. Lat. L 50. L. 14. Cape Cod to 
Fla., common. (C atrarius (L.) ; the name striatus is still earlier .\ 
(Lat., striped.) 
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164. CERNA Bonaparte. Groupers. (Epinephelus axtihoTSf not 

of Bloch.) (Italian name for the genus.) 
a. Second dorsal spine high, not lower than third or fourth; C Innate. 

877. C. morio ^ (Cuv. and VaL) Bed Grouper. Preopercular 
angle little salient, without enlarged teeth. Brown, clouded with 
whitish; lower parts flushed with orange-red; small dark spots 
about eye ; vertical fins broadly edged with black. Head 2^ ; depth 
3. D. XI, 17. A. m, 9. Lat 1.106. L. 3 feet West Indies, 
sometimes N. to N. Y. (French, merou f) 

Family LXV. LOBOTIDJB. (The Flashers.) 

This family is closely allied to the SerrantdcBy from which it dif- 
fers chiefly in the absence of teeth on the vomer and palatines. 
The lips are thick, the upper jaw very protractile, the lower longer, 
and the bases of the high soft dorsal and anal thickened and scaly. 
The single species is a large fish, found in most warm seas. 

165. L060TES Cuvier. (XoP^rrjSf lobed.) 

378. L. BorinamenBlB (Bloch). Flasher. Triplb-tail. 
Head small, the anterior profile concave, the back elevated. 
Blackish above, sides grayish, often blotched with yellowish. Head 
3; depth 2^. D. XII, 18. A. HI, 11. Lat. L 47. L. 3 feet 
Tropics, frequently N. to N. Y. 

Family LXVI. SPARID-ffl. (The Porgies.) 

Body oblong or elevated, with adherent scales which are usually 
scarcely ctenoid. Mouth various, usually terminal, the teeth of vari- 
ous forms. Premaxillaries protractile ; maxillary for its whole length 
slipping into a sheath formed by the edge of the preorbital ; gills and 
gill membranes normal ; pseudobranchiae large. Preopercle serrate 
or not ; opercle unarmed. Dorsal fin usually continuous, with 8 to 
13 spines; anal spines 3. V. normal, usually with an enlarged scale 
at base ; lateral line continuous, not extending on C. Air-bladder 
present. Fishes of the warm seas, some carnivorous, others herbi- 
vorous, the latter with very long intestines. As here understood, a 
rather heterogeneous group of some 60 genera and nearly 500 
species, distinguished as a whole from the Serranidce chiefly by the 
sheathed maxillary. Probably the group needs further subdivision. 
((TTrdpos^ SparuSy ancient name.) 

a. Species carnivorous, with short intestines and few pyloric caeca; teeth not 
all incisor-like. 
b. Vomer with teeth; no incisors or molars; jaws with canines; D. con- 
tinuous. (Lutjanince.) 

1 Numerous related species of Cema and Epinephehis occur off our Southern Coast, 
and come to the northern markets. For an account of these, see Jordan & Swain, 
Froc. U. 8. Nat Mus. 1884. 
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c, Interorbital area not flat ; fronto-occipital crest not oontinaed forward 

to snoot; no pterygoid teeth; C. lunate Lutjakus, 166. 

66. Tomer without teeth. 

d. Teeth all pointed ; no incisors or molars ; preoperele serrate. (EoBntu- 

e. Mouth small ; chin with a large pore ; anal fin long, its rays III, 
11 to nil 14, its spines small, graduated. Orthopristis, 167. 
dd. Teeth on sides of jaws molar ; preoperele entire. (Sparina.) 

y. Second interticnud spine normal, not " pen-shaped ; " front 

teeth broad, incisor-like; no canines; first spine- bearing in- 

temeural developed as an antrorse spine before D. 

g. Occipital and temporal crests of skull nowhere coalescent; 

interorbital area not swollen, its bones thin, transversely 

concave; incisors deeply notdied. . . . Lagodon, 168. 

gg. Occipital and temporal crests coalescent anteriorly, both 

mer^ng into the gibbous interorbital area, the bones of 

which are honeycombed; incisors entire or nearly so. 

Abchosaegus, 169. 
jQT. Second interluemal spine enlarged, hollowed anteriorly, pen- 
shaped, receiving the posterior end of the air-bladder in its 
anterior groove; front teeth incisor-like, but very narrow; an 
antrorse spine before D.; lateral crest not coalescing with 
occipital crest; interorbital area flattish. . Stenotomus, 170. 
aa. Species herbivorous, with long intestines and many pyloric c«ca; front 
teeth all incisor-like. (KyphotimoB.) 

g. Tomer with teeth; soft fins densely scaly; incisors entire at 
tip, with horizontal backward projecting roots, the bands 
of small teeth behind them narrow. • . Ktphosus, 171. 

166. LUTJANUS Bloch. Snappers. {Ihan Lutjang, Japanese 

name of the typical species.) 
a. Anal fin low, rounded; color chiefly greenish. 

379. Lu griaeos (L.). Mangrove Snapper. Gray Snapper. 
I.JIWYER. Cabaxlerote. Snout pointed; mouth large; lower 
jaw not projecting; canines strong; vomerine teeth in a ^-shaped 
patch ; preorbital deep ; rows of scales of sides of back becoming 
oblique and irregular behind. Dark green, reddish below ; young 
with dusky streaks ; vertical fins blackish, tinged with red in life. 
Head 2} ; depth 2} to 3. D. X, 14. A. Ill, 8. Scales 6-50-12. 
L. 18. West Indies, N. to N. J. ; very common S. especially along 
shore among mangroves. (Lat., gray.) 

aa. Anal fin high, angulated, the middle rays elevated; color chiefly red. 

380. Im. aya (Bloch). Red Snapper. Body robust; upper 
canines strong, lower small ; teeth and scales much as in L. griseus, 
Rose-red, nearly uniform, young with a blotch on lateral line. 
Head 2| ; depth 2f D. X, 14. A. Ill, 9. Scales 7-60-15. 
L. 30. West Indies, etc., rarely N. to Block Island {Goode)^ 
abundant on the Gulf Coast, in rather deep water. (L. blackfwdx 
Goode & Bean.^ (A Brazilian name.) 
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167. ORTHOPRI8TI8 Girard. (^p^, straight ; wpUnfis, saw.) 

381. O. chrysoptems (L.). Pig-fish. Sailor's Choice. 
Body compressed, the* head long ; mouth low, with small teeth ; 
spines slender. Grayish, sides with many yellow spots, forming 
series along the rows of scales, those above lateral line oblique, 
those below parallel with lateral line ;^ 4ns and head spotted. 
Head 8J ; depth 3. D. XII, 16. A. Ill, rJT Lat. 1. 57 (rows). 
L. 12. N. Y. to Texas and Cuba, common S. (Numerous species 
belonging to the allied genus HoBmulon are found S. of Cape Hat- 
teras.) (xpvaos, gold ; irrcpov, fin.) 

168. LAGODON Holbrook. (Xay»f, hare; od^v, tooth.) 

382. L. rhomboides (L.). Chopa-Spina. Pin-fish. Bream. 
Body elliptic-ovate, compressed; head pointed; upper molars in 
two rows. Olive, sides silvery, with faint stripes of blue and gol- 
den ; 6 dark vertical bars growing faint with age ; a large dark 
blotch above P. ; fins streaked with yellowish ; 2d A. spine scarce- 
ly enlarged. Head 3J; depth 2|. D. XII, 11. A. Ill, 11. 
Scales 8-68-18. L. 6. N. Y. to Cuba and Texas; very com- 
mon S. 

169. ARCHOSAROnS Gill. (JSifiX^v^ ^^^^ ' trdfyyoSf Sargus.) 

383. A. probatocephalus (Walbaum). Sheepshead. Body 
deep, robust, the back arched ; occipital crest strong ; 2d A. spine 
much enlarged. Gray, with 7 broad black cross-bars; no gilt 
streaks or shoulder spot. Head 3 J ; depth 2. D. XII, 11. A. 
Ill, 10. Scales 7-48-15. L. 30. Cape Cod to Texas, one of the 
best of our food-fishes, (n-po^rov, sheep ; xe^MiA^, head.) 

170. STENOTOMUS Gill, (arcvosy narrow ; rofios, cutting.) 

384. S. chrysops (L.). Scup. Scuppaug. Porgee. Body 
ovate, compressed, the back elevated ; incisors very narrow, re- 
sembling canines; third dorsal spine elevated; 2d A. spine slightly 
enlarged. Purplish gray ; sides silvery ; vertical fins somewhat 
mottled ; young faintly barred. Head 3^; depth 2. D. XII, 12. 
A. Ill, 11. Scales 8-49-16. L. 12. Cape Cod to S. C, abundant 
N.; a valuable food-fish. (Farther S. occur numerous species of 
the related genus Calamus, with the front teeth conical.) (xpvo-cJy, 
gold ; u>y^, eye.) 

171. KYPHOSUS Lacep^de. (Pimelepterus Lac^pMe.) 

(Kv(t>6s, gibbous.) 

385. K. sectatrix (L.). Rudder-fish. "Chub." Body 
ovate, compressed ; mouth small ; interorbital space gibbous, the • 
snout truncate ; fins all very low ; C. forked ; head, body and fins 

all closely scaled. Dusky-gray *, sides ^itb. many pale stripes ; pre- 
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orbital with a silvery streak. Head 4^ ; depth 2^. D. XII, 12. 
A. Ill, 11. Scales 10-66-20. L. 24. West Indies, rarely N. to 
Cape Cod. (Pimel. bosqui Lac^pMe.) (Lat., one who follows.) 

Family LXVII. MULLIDuSS. (The Surmullets.) 

Body elongate, with large, ctenoid scales ; head with large scales ; 
profile of head blunt ; mouth small, the teeth various ; premaxil- 
laries protractile; maxillary simple, partly hidden by the broad 
preorbitals ; throcU with two long barbels. Dorsals two, well sep- 
arated, the first of about 7 high spines, the second short ; A. short, 
with two small spines ; V. and gill structures normal. Tropical 
seas, 5 genera and 35 species, rather small, carnivorous fishes 
mostly valued as food. 

a. Teeth in lower jaw and on vomer and palatines; none in upper jaw; in- 
terorbital space flat and broad; opercle without spine. Mullus, 172. 

172. BlQIaLUS (Artedi) Linnseus. (Ancient name from /bivXXor, 

lip.) 

886. M. snrmuletiis L. Surmullet. Red : sides with three 
yellow stripes ; barbel 1^ in head, reaching beyond lower anterior 
angle of opercle; eye smallish, 5 in head. Head 3^; depth 4. 
D. VII- 1, 8. A. II, 6. Lat. 1. 36. L. 10. Europe, one of the 
most esteemed of food fish, very rarely taken on our coast. (Wood's 
Holl ; N. Y. ; Pensacola.) Our form (var. anratni Jordan & Gil- 
bert) differs slightly from the European. (Eu.) (Low Lat., 
** above mullets.") 

Family LXVIII. SCI-ZENIDuE. (The Drums.) 

Body elongate, more or less, with weakly ctenoid scales. Lat- 
eral line continuous to the end of caudal fin. Head covered with 
scales ; cranium cavernous, the muciferous system highly developed, 
surface of the skull very uneven ; chin with pores ; mouth and 
teeth various ; maxillary without supplementary bone, slipping be- 
neath preorbital ; premaxillaries protractile ; gills and gill struc- 
tures normaL D. deeply notched, its soft part long ; A. short, with 
1 or 2 spines ; V. normal. Ear bones very large. Vertebrae about 
24 ; air-bladder usually large and complicated, its structure enabling 
the fish to make grunting or drumming sounds. Carnivorous fishes, 
most of them valued as food. Genera 25 ; species 130, in all warm 
seas, some genera confined to fresh waters. 

a. Vertebne typically 14 + 10, the number in the abdominal region always 
greater than that in the caudal; lower jaw prominent; teeth not villi- 
form; preopercle entire; anal spines ver}' weak. (Otolithina.) 
b. Anal moderate of 7 to 13 ra^'s, its lenf^h not half that of soft D.; tip of 
upper jaw with (usually) 2 pointed canines; none at tip of lower. 
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aa, Yertebne typicallj 10 + 14; second rnnal SDine well deyeloped* (8ci- 

(BnineB.) 
X. Lower pharyngeals separate, 
y. Lower jaw without barbels, 
c. Teeth well developed, permanent in both jaws; lower phaiTngeals 
narrow, with sharp teeth. 
d. Gill rakers slender, rather long; mouth oblique; A. inserted rather 
posteriorly; preorbital narrow; slits and pores of upper jaw little 
developed; preopercle serrate, its lowest spine enlarged, turned 
downward; head not very broad, not spongy above. 

Bairdiella, 174. 

dd. Gill rakers rather short and thick; anal further forward; snout 

with large pores, and 2 to 4 slits on its edge; preorbital broad ; 

mouth inferior SciiKNA, 175. 

cc. Teeth very small, subequal, those in lower jaw lost with age ; lower 
pharyngeals broad, with paved teeth; gill rakers short, but slender, 

otherwise as in Sctmna . Leiostomus, 176. 

jfy. Lower jaw with one or more barbels (otherwise essentially as in Sci- 
ana), 
e. Lower jaw with several slender barbels at its rami; preopercle 

serrate. Michopogon, 177. 

ee. Lower jaw with one thickish barbel at its tip; oaur-bladder; 
anal spine single; body long and low; preopercle crenulate. 

MmmciHBHus, 178. 
XX. Lower pharyngeals very large, completely united, with coarse paved teeth ; 
snout, etc., as in ScuBna, 

f. Lower jaw with numerous barbels along the rami; preopercle 

near]}' entire Pogonias, 179. 

/f. Lower jaw without barbels; preopercle obscurely serrate. 

Aplodinotus, 180. 

173. CTNOSCION Gill. (icw»v, dog ; aiciaiva, scicBna.) 

a. Soft dorsal and anal closely scaled. 
b. Back and sides nearly uniform silvery, without spots. 

387. C. nothuB (Holbrook). White Weak-fish. Body rather 
deep ; snout short, bluntish; eye very large, 4 in head. Head 3^ ; 
depth 3f. D. X- 1, 28. A. II, 9. Scales 6-60-7. L. 12. Va. 
to Fla. (Lat., spurious.) 

bb. Back and sides with irregular dark spots in undulating streaks. 

388. C. regalia (Bloch & Schneider). Weak-fish. Sque- 
TEAGUE. Silver}^ brownish above, and with bright reflections ; fins 
without distinct spots ; snout sharp ; eye moderate, 5 to 7 in head. 
Head 3^; depth 4f D. X-1, 29. A. I, 13. Lat L 80. L. 2J 
feet. Cape Cod to Fla., an abundant and most excellent food-fish. 

CM. Soft dorsal scaleless ; back and upper fins with many conspicuous round 
black spots. 

389. C. nebuloBUB (Cuv. & Val). Spotted Weak-fish. Sil- 
very, back bluish. Head Z\\ depth 5, D. X-1, 25. A. 1, 10. 
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Lat 1. 85. L. 2 feet. N. J. to Texas, common S. All these species 
are absurdly called '* Trout " in the Southern States, — a name also 
applied in the same regions to the Black Bass. 

174. BAIROHSLLA Gill. (To Spencer Fullerton Baird.) 

890. B. ohrysnra (Lac^pMe). Silver Perch. Yellow- 
tail. Mademoiselle. Jaws subequal ; teeth in lower mostly 
in one series ; second anal spine moderate, 2J in head ; eye large. 
Greenish, sides silvery ; scales and fins much punctulate ; lower fins 
yellow. Head 8J; depth 2|. D. X-1, 22. A. II, 9. Lat. 1. 50. 
L. 9. Cape Cod to Texas, abundant S. (xpva6s, golden; ovpdy 
tail.) 

175. SCLSINA (Artedi) Linnseus. (jCorvina Cuvier.) (Old 

name, from vkul, shade.) 

a. Preopercle serrate in young, the teeth disappearing with age ; body elon- 
gate, little impressed. {Scianops Gill.) 

391. 8. ooellata L. Rei>-fish. Channel Bass. Head Ions:; 
eye small ; mouth large, nearly horizontal ; teeth in both jaws in 
bands, the outer enlarged above ; anal spines moderate. Grayish- 
silvery, dark points on the scales, forming undulating brown streaks ; 
a jet black spot edged with orange on base C. above, this sometimes 
duplicated. Head ^ ; depth 3^. D. X - 1, 24. A. II, 8. Scales 
4-50-7. L. 4 feet. Cape Cod to Mexico ; an important food-fish, S. 

176. laEXOSTOMUS Lac^pMe. (Xf cor , smooth ; irronay mouth.) 

892. !>. xanthnms LacepMe. Spot. Goody. LaFayette. 
Compressed; profile steep; snout blunt, fins low. Bluish, sides 
with 15 dark oblique bars ; a round black spot behind shoulder. 
Head ^^ depth 8. D. X-1, 32. A. 11, 12. Lat. 1. 60. L. 12. 
Cape Cod to Texas. (J^omB^^ yellow ; ovpd, tail, but the C. is never 
yellow.) 

177. mCROPOQON Cuv. & Yal. (jiucp^, small ; ir<&ya>y, beard.) 

898. BC nndulatas (L.). Croaker. Body rather elongate, 
with rather long head and large mouth. Grayish-silvery, back and 
sides with undulating dark streaks; dorsals with lines of dots. 
Head 8|, depth 8^. D. X-1, 27. A. II, 8. Lat 1. 60. L. 18. 
N. Y. to Texas. 

178. Mim TICIKRHUS Gill. (Lat., merUumy chin ; cirrus^ 

barbel.) 

a. Gill rakers obsolete; lower pharynji^als narrow, their teeth slender; outer 
teeth of upper jaw enlar^d ; scales on breast large ; maxillary reaching 
beyond front of eye, more than ) head. (Menticirrhtu.) 
b. Outer teeth of upper jaw very strong; lower lobe of C. not black. 

894. M. americanua (L.). Whiting. D. a little lower than 
in the next species, the spines barely reacYung soil tv^^. ^^n%t- 
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gray, usually with faint oblique ban; snout projecting. Head S^; 
depth 4. D. X - 1, 25. A. I, 7. Lat. L 65. Md. to Brazil, abun- 
dant S. (3f. (dbumus L.) 
bb. Outer teeth of upper jaw little enUiged; lower lobe of C. mostly black. 

895. M. aaxatilis (Bloch). Kino-fish. Barb. Sea Mink. 
D. high. Dusky gray, the back and sides with oblique dark cross- 
bands ; one at the nape vertical, forming with the next a Y-shaped 
blotch ; a dark lateral streak, extending on C. Head 4 ; depth 4|. 
D. X- 1, 26. A. I, 8. Scales 7-58-14. L. 18. Cape Cod to Fla., 
common N. (Lat., living among rocks.) 

aa. Gill rakers present, small; lower pharyngeals broad, their teeth mostly 
molar; outer teeth scarcely enlarged ; scales on breast small. (Um- 
brula Jordan & Eigenmami.) 

896. M. littoralis (Holbrook). Silver Whiting. Surf 
Whiting. Snout projecting, 3^ in head ; maxillary to eye, 8^ in 
head. Silver-gray, almost plain ; tip of C. black. Head 8^ ; depth 
4f. D. X-1, 24. A. I, 7. Scales 6-58-12. L. 18. Va. to Texas. 
(Lat., belonging to the shore.) 

179. POQONIAS Lac^pMe. (nttyavlaSf bearded.) 

897. P. cromis (L.). Drum. Robust; 2d A. spine large. 
Grayish-silvery or brassy ; 4 or 5 dark vertical bars lost with age. 
Head 3 J; depth 2^. D. X- 1, 20. A. 11, 6. Lat. 1. 60. L. 4 feet. 
Cape Cod to Brazil. (Old name from xP^/ao, to neigh.) 

180. APLODINOTIJS Rafinesque. (67r\6oSf simple; v&rof, 

back.) 

898. A. grunniens (Rafinesque). Fresh -water Drum. 
Gaspergou. " Sheep's-head." White Perch. Croaker. 
Thunder-Pumper. Snout blunt ; back compressed ; 2d A. spine 
very strong; C. rhombic. Grayish-silvery, more or less dotted. 
Head 3J; depth 8. D. IX -1, 80. A. II, 7. Lat. 1. 55. L. 2 feet 
or more. Great Lakes to Texas and Ga., abundant ; a large, coarse 
fish of the larger streams and lakes. (Lat., grunting.) 

Family LXIX. QBRRID-ZE. (Thb Moharrab.) 

Body compressed, with large, smoothish scales ; lateral line con- 
tinuous ; mouth small, the premaxillary excessively protractile, the 
spines of the premaxillaries extending backward in a deep groove 
on top of head ; maxillary simple, not sheathed by the narrow pre- 
orbital; mandible scaly, with a slit behind it, to permit motion; 
teeth small, in jaws only ; preopercle entire or serrate ; pseudo- 
branchiae concealed ; gills normal ; gill membranes separate ; lower 
pharyngeal bones close together, usually loosely united ; D. single, 
with 9 spines; A. with 3 or 2-, V. 1, 5 \ 'ait-bladder present. Verte- 
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brsB 10 + 14. Oviparous, carnivorous. One genus, wiih 30 species; 
in the warm seas. Silvery fishes, probably allied to the SparidaSy 
but with no near relatives. 

181. GERRES Cuvier. (Old name of some fish.) 

a. Preopercle and preorbital entire ; body oblong ; spines moderate. {DugtU' 
rtu Ranzani.) 

b. Premaxillary groove scaled across anteriorly so that the posterior part 
appears as a naked pit. 

899. G. gnla Cuv. & Val. Silvery, faintly barred ; 3d D. spine 
not half head; 2d A. spine short. Head 3^; depth 2^. D. IX, 10. 
A. Ill, 8. Scales 5-43-10. L. 6. N. J. to Brazil, common S. 
(Lat, throat, the fish being called " Petite-Gueule " in W. I.) 

Phartngognathi. This family closes the series of fishes hav« 
ing Percoid affinities. We now pass to the group or suborder 
Phartngognathi, those forms allied to the Labroids, and distin- 
guished especially by the complete union of the lower pharyngeal 
bones. Of these, the typical forms, Labridas, PomacentridcB have 
the gills reduced, 3^ in number ; the last gill slit wanting or nearly 
so. Some of them {Pomacentridas, Cichlidas) differ from other 
spiny-rayed fishes in having but one nostril on each side; still others 
(^Embiotocidai) are viviparous. The Pharyngognathi being chiefly 
tropical are scantily represented within our limits. 

Family LXX. LABRID-ffl. (The Wrasses.) 

Body oblong, covered with cycloid scales ; lateral line usually in- 
terrupted or angularly bent. Mouth terminal, protractile ; the 
teeth of the jaws generally strong ; no teeth on vomer or palatines ; 
maxillaries simple, slipping under membranous edge of preorbital ; 
lower pharyngeals solidly united, with blunt teeth ; D. continuous, 
with 8 to 20 spines, the number greatest in Northern forms, which, 
as usual among fishes, have also an increased number of vertebrae ; 
anal spines 2 to 6, usually 3. V. normal. Pseudobranchise present. 
Gills 3^, usually no slit behind the last; nostrils double; air-bladder 
present. Genera 65 ; species 450, chiefly of the tropical seas, 
^lany of them are brilliantly colored and some are valued as food. 
The teeth are adapted for the crushing of shells. {Labrus, an old 

name from lahruni, lip.) 

a. Yertebra in incremsed number, 30 to 38; dorsal spines 16 to 20; teeth in 
jaws distinct, the anterior canine; no posterior canines; lateral line con- 
tinuoas; lips thick. {Labrincs.) 
b, Preopercle serrate; cheeks and opercles scaly; teeth in more than two 

series, the outer enlarged Ctsnolabrus, 182. 

66. Preopercle entire; cheeks scaly; opercles naked; t««Ui Vn i\x)^\.\:iit^ 

atricB 11\xtvi\*kA^' 

10 
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182. CTENOIiABRUS Guy. & VaL (lenU, comb; Lalnnis.) 
a. Interoperck naked; snoot not very sharp. {Tautogolabrmi Giinther.) 

400. C. adspersiui (Walbaum). Gunner. Ghogset. Berp 
GALL. Blue Perch. Brownish Uae, with brassy shades ; young 
with a black dorsal spot Head S^; depth 3. D. XVIII, 10. 
A. Ill, 9. Lat. 1. 45. L. 10. Newfoundland to Ya., common N. 
about rocks. (Lat., speckled.) 

183. HIATITLA Lac^pMe. (Old name ; hio, to gape.) 

401. H. onitis (L.). Tautoo. Otster-fish. Black-fish. 
Blackish ; young greenish, irregularly barred. Head 8^ ; depth 3. 
D. XVI, 10. A. Ill, 8. Lat 1. 60. L. 16. Maine to S. G., a 
common food-fish. (Meaning unknown.) 

Epelasmia. The rest of the Pharyngognaihi are beyond our 
limits, as are also the great bulk of the next group, or suborder, the 
SquamipeniuSf or Epelasmia (Gope). Of these only a single species 
comes N. of Va. In this group the post-temporal is simple, and the 
upper pharyngeals reduced to thin laminae. The group includes 
the Chaitodontidasj Acanthurida:, Teuthididoiy and the small 

Family LXXI. BPHIPPIDuSE. (The Angel-fishes.) 

Body compressed and elevated ; scales ctenoid densely covering 
the body and the soft parts of the vertical fins ; lateral line present. 
Mouth small, terminal, with bands of setiform (tooth-brush-like) 
teeth ; premaxillary protractile ; maxillary simple, partly slipping 
under preorbital ; gill membranes broadly attached to the isthmus ; 
gill rakers very short; pseudobranchise present. Dorsal deeply 
notched, with 8 to 1 1 spines, the soft part very high, as is also the 
soft anal ; A. spines 3 or 4 ; C. subtruncate ; P. short ; V. normal. 
Air-bladder large. Genera 6 ; species about 16, in the warm seas. 
(fC^iTTTTOff, on horseback, from the long dorsal spine.) 

a. Anal spines 3; dorsal spines 8 or 9, the third elevated; profile very steep; 
scales small CHiETODiPTERus, 184. 

184. CHiETODIPTERUS Lac^p^de. (xalrobav, Ghaetodon ; 

dir, two; irre p6p, fin.) 

402. C. faber (Broussonet). Angel-fish. Spade-fish. Gray- 
ish, the young with 4 to 7 black cross-bands ; soft vertical fins, be- 
coming falcate with age. Head 3; depth IJ. D. VIII-1, 20. 
A. Ill, 18. Lat. 1. 60. L. 24. Warm seas, N. to N. Y. ; a 
good food-fish. (An old name, meaning blacksmith.) 

Cataphracti. We next pass to the group of Cataphracti or 

Cottoid fishes, an assemblage of families, characterized as a whole 

by the development of a " suborbital stay," a bony process extend- 

Inor from the suborbital rm«; backward across the cheeks to or to- 

wards the preopercle. In the extreme loxxas (^AgowAlL«,«rivR..^,\Saa 
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cbeek is wholly mailed. In oihers, as Cyclopterus, this stay is 
little conspicuous. The Cataphracti agree with the Scyphohranchii 
in having the third upper pharyngeal large, basin-shaped, but they 
differ much among themselves, the Hexagrammida: and Scorpcenidce 
resembling the Perciform fishes, while some of the others are widely 
aberrant. 

Family LXXII. SCORP-ZENID-ZE. (The Rock-fishes.) 

Body oblong, robust, usually covered with ctenoid scales ; lateral 
line present. Head large, with spinous ridges above ; opercle with 
two spinous processes ; preopercle with five. Mouth large, the jaws 
with villiform teeth ; premaxillaries protractile ; maxillaries broad, 
simple, not sheathed by preorbital ; bony subc^bital stay present, 
usually covered by skin and usually not reaching preopercle. Gill 
membranes free and separate. Gills 3^, with no slit behind the last. 
y. normal, I, 5. D. continuous, with 8 to 16 strong spines. Arctic 
species have more spines and more vertebrae than tropical species. 
Yertebrse 24 to 32; A. short, ynth S spines; P. broad. Pseudo- 
branchiae and air-bladder large. Genera 20 ; species 200. Carniv- 
orous fishes living about rocks in all seas, often at considerable 
depths, especially abundant about Cal. and Japan. Non-migratory ; 
excellent as food, and usually red in color. Most are viviparous, 
the young J inch long when born. (a-KOfmios, scorpion.) 

a. Dorsal spines 15 ; vertebras 12 + 19 = 31; palatine teeth present; head not 
very rough above. SebasteS| 185. 

185. SBBASTES Cuvier. (o-f/Sacrrf^f, magnificent) 

403. 8. marinus (L.). Rose-fish. Hrmdurgan. Norway 
Haddock. Body ovate; top and sides of head evenly scaled; 
cranial ridges low and sharp ; preocular, supraocular, postocular, 
t^-mpanic, and occipital ridges present ; eye very large ; chin prom- 
inent. Orange red, some dusky on opercle. Head S ; depth 2^. 
D. XV, 14. A. in, 8. Lat 1. 40, tubes 85. N. Atl., S. to 
Cape Cod ; common N. Specimens in shallow water are smaller 
and brownish. (Var. viviparus Krdyer.) {Eu.) 

Family LXXIH. COTTIDiB. (The Sculpins.) 

Body elongate, more or less, the head usually large and depressed ; 
eyes high ; bony stay conspicuous, but not covering the cheek ; pre- 
opercle armed ; teeth in villiform bands ; maxillary simple ; gills S^ 
or 4; gill membranes connected, often joined to isthmus. Body 
naked, or irregularly scaled or warty, never evenly scaled ; lateral 
line present. Dorsals usually separate, the spines slender; A. 
without spines; P. large, with broad procurrent base, the lower 
rays simple ; V. thoracic, usually I, d or I, 4, sometimes -^n^XilYCk^t 
never united, PseudobmnchisQ present. Yerte\>T», «i» \jA>Mi3L 'va. 



148 TELEOSTEI: ACANTHOPTERL — XX. 

Arctic fishes, numerous, 85 to 50. Genera 40 ; species 150, mostly 
of the springs, rock-pools, and seashores ol Arctic regions ; a few in 
the deep sea. Singular fishes, mostly of small size, and of little 
value as food. The fresh-water species are Tery destructive to 
eggs of other fishes. 

a. Spinous D. longer than soft part, of more than 14 spines, (ffemitrip- 
teriwB.) 
b. Spinous D. deeply notched, the anterior spines highest; skin with prickles 
and warts; teeth on vomer and palatines; gill membranes free from 

isthmus; no si it behind last gill Hbmitripterus, 186. 

aa. Spinous D. shorter than soft part, of less than 13 spines; dorsal spines not 
concealed; gill openings not very small. Y. present ( CoUinas,) 
c. Vomer with teeth. 
d. Slit behind last gill obsolete or reduced to a round pore; skin with- 
out true scales. 

Gill membranes broadly united to the isthmus, not forming a fold ' 
across it; head feebly armed; palatine teeth few or none. 

COTTUS, 187 
ee. Gill membranes free from isthmus or else forming a broad fold 
across it; head well armed, 
y. Palatine teeth none ; skin naked or prickly. 

ACASTHOCOTTUS, 188. 

Xf' Palatine teeth well developed ; skin smooth. 

Artediellds, 189. 
dd. Slit behind last gill small, but evident; no palatine teeth. 

ff. Skin smooth; gill membranes not quite free from isthmus; 
preorbital, etc., strongly cavernous. . Tkiglopsis, 190. 
gg. Skin with minute prickly scales, and with plates along back 
and lateral line ; gill membranes free from isthmus. 

Triglops, 191. 
OC, Vomer without teeth; preopercular spine antler-like; a fold across 
isthmus and no slit behind last gill; no scales. 

Gymnacakthus, 192. 

186. HEMITRIPTERUS Cuvier. (^/u-, half ; rpcir, three ; 

Trrcpov, fin.) 

404. H. americanuB (Gmelin). Sea Raven. Head large, 
with many humps and ridges above. Brown, body and fins much 
variegated with blackish. Head 2f ; depth 3f . D. IV, XII, 1, 12. 
A. 13. Lat. 1. 40. L. 18. Cape Cod to Arctic Sea. 

187. COTTUS (Artedi) Linnaeus. ( CTramrfea DeKay.) Miller's 
Thumb. (Ancient name of C, gohio, from fcorror, head.) 

a. Palatines with teeth; ventrals I, 4 (the spine obscure). 
b. Preopercular spine large, as long as eye, strongly hooked upward ; skin 
above with coarse prickles ( Tauridea Jordan & Rice). 

405. C. ricei Nelson. Head broad, body contracted at base of 
tail. Olivaceous, finely speckled. Head 3| ; depth 5 J. D. VIII -1 7. 
A, 12. L. 2 J. Lake Mich, and L. Ontario, rare. (To Frank L. 

Rice.) 
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bb. Preopercalar spines small, mostly concealed by the skin ; skin smooth 
or prickly in or behind the axil only. (PotamocoUtu Gill.) 

406. C. richardsoni Agassiz. Miller's Thumb. Blob. 
Muffle-jaw. Body rather stout, the head very broad; pre- 
opercle with a short, sharp, straightish spine, turned upward and 
backward, with 2 smaller spines below it. Olivaceous, much barred 
and speckled. Head 3J; depth 4 to 6. D. VI to Vin-16. A. 
12. v. I, 4. L. 8 to 7. Lake Superior to Ark., Ga., Md., and 
Canada very abundant in springs, caves, cold lakes, and rocky 
brooks. Very variable. The numerous varieties or nominal spe- 
cies are hardly worthy of recognition by name. (To John Rich- 
ardson, author of the ^^ Fauna Boreali- Americana.") 

aa. Palatine teeth, none; Y. I, 3; skin mostly smooth. { Coitus,^) 
c. Anal ^a^*s 13 or 14. 

d. Preopercular spine Inge, hooked upward. 

407. C. pollicaris (Jordan & Gilbert). Light olive, blotched 
and spotted with black, but not speckled ; upper fins spotted. £ye 
5 J in head. Head 3|; depth 4|. D. VII -19. A. 13. L. 5. 
Lake Michigan. (Lat., thumb-like.) 

408. C. spilotus (Cope). Olive, everywhere closely speckled 
with darker except on belly; sides barred with blackish; fins 
barred and spotted. Eye 4| in head. Head 3^ ; depth 5. D. 
Vm-17. A. 13. L. 3. Grand Rapids, Mich. (<nriXomJff, 
spotted.) 

dd. Preopercular spine short, acute, turned obliquely upward. 

409. C. viscosns Haldeman. Stout, with many mucous pores ; 
fins low. Olivaceous, body and fins mottled with dark ; 1st D. with 
red edge. Head 3^ ; depth 4|. D. VI -18. A. 14. Penn. to Md. 

ce. Anal rays 11 or 12. 

e. Preopercular spine short, scarcely hooked. 

y. Preopercular spine bent upward and backward. 

410. C. gracilis Heckel. Body rather slender ; fins large. Oliva- 
ceous, mottled, 1st D. edged with red. Head 3^ ; depth 4} to 5^. 
D. VIII -16. A. 12. L. 4. N. Eng. and N. Y. (Var. goUoides 
Grd... with robust body, and var. boleoides Grd., with slender body 
and long fins, have been described.) (Lat., slender.) 

Xf' Preopercular spine directed backward and scarcely upward. 

411. C. hoyi Putnam. Slender; J prickly above; jaws nar- 
rower and mouth smaller than in C gracilis ; another spine below 
it turned downward, and one or two others still lower. Olivaceous, 
speckled and barred. D. VI-15. A. 11. L. 2. L. Michigan. 
(To Dr. Philo R. Hoy.) 

ee. Preopercular spine distinctly hooked. 

1 The ttp^dm of this group hare nerer been critically ttud!^ ; wnm ot VbAsn. ua 
doaunu, aad anrnt of them m»y prove to be mere varieUes ot Cottwa qtocU^ 
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412. C. franklini Agassis. Short and stoat; fins low. Head 
8J; depth 4f D. VIII -17. A. 12. L. 8. L. Superior. (To 
Sir John Franklin.) 

413. C. formoaiui Grirard. Slender; head small, 4^ ; depth 5^ 
D. VIII -16. A. 11. L. S^ L. Ontaria (Lat., pretty.) 

188. ACANTHOGOTTUS GiranL Sculpins. (tSbocvOa, spine; 

CoUus.} 
a. Anal fin short, with 10 rajrg. 

414. A. asneiui (Mitchill). Grubby. Upper preopercular 
spine shorter than eye, nearly twice length of next. Grayish 
brown, much variegated with blackish; no large white spots. 
Head 2f ; depth 4. D. IX -13. A. 10. V. I, 8. L. 6. Maine 
to N. Y., common. (Lat., brassy.) 

aa. Anal fin long, of 14 rajrs. 

b. Upper preopercular spine about as long as 03^0, reaching middle of 
opercular spine, not twice length of the spine below it. 

415. A. scorpiiui (L.) Daddy Sculpin. Bio Sculpin. 
Dark brown, with darker bars; belly in ^ dusky, with round 
black spots; fins spotted and barred; top of head with spinous 
tubercles; eye large. Head 2^; depth 4J. D. X-17. A. 14. 
V. I, 3. L. 26. N. Atlantic, S. to N. Y. The American form is 
var. groBnlandioni C. & V., distinguished by its larger size, broader 
intororbital, and higher fins ; the var. scorpius ranges S. to Me. 
(7iu.) (Lat., a scorpion.) 

bb. Upper preopercular spine very long, longer than eye, reaching beyond 
tip of opercular spine, its length more than 4 times that of the spine 
below it. 

416. A. octodecimspinosuB (Mitchill). Body slender, with 
lonjr, narrow head ; a strong spine above eye ; top of head with 
ridjres ; eye very large. Olivaceous, with dark bars ; fins mottled. 
Head 2J ; depth 5J. D. IX -15. A. 14. V. I, 3. L. 15. N. Y. 
to Xova Scotia. (Lat., octodecim, eighteen ; spinosus, spined.) 

189. ARTEDXELLUS Jordan. (Diminutive of Artedius, a 

related genus.) 

417. A. uncinatns (Kroyer). Eye very large; spine of pre- 
opcrcle large, hooked upward. Olivaceous, mottled and barred. 
Head 3; depth 4^. D. Vin-13. A. 11. L. 4. Cape Cod, N. 
(Lat., hooked.) 

190. TRIGLOPSIS Girard. (rptyXa, Trigla ; S^iy, appearance.) 

418. T. thompsoni Girard. Body very slender; head long, 
depressed ; eye very large, 4 in head ; skull extremely cavernous ; 
preopercle with 4 short, sharp spines ; soft D. and A., very high ; 

lat. L chain-like. Olivaceous, w\t\i iamX. Ol^ltV \Ao\fc\i^%, Head 8; 
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depth 6. D. Vll-ld. A. 15. V. I, 3. L. 3. Deep waters of 
L. Michigan and L. Ontario. (To Rev. Zadock Thompson, author 
oi Nat. Uist. of Vermont.) 

191. TRIGLOPS Reinhardt. (rplyka, Trigla; o^, appearance.) 

419. T. pingeli Reinhardt. Head slender; eye large; tail very 
slender; preopercnlar spines small, simple; sides with peculiar 
scales and prickles. Olivaceous, variegated with darker; sides 
spotted with dark ; a black ocellus on spinous D. Head 3^ ; depth 
about 5|. D. IX -21. A. 21. L. 5. Arctic seas, S. to Cape Cod. 

192. OTBlNACAllTHnS Swainson. (yvfivos, naked ; 

aKoafOof spine.) 

420. G. triciuipis (Reinhardt). Eye very large ; skin mostly 
snoooth ; preopercnlar spine broad, shorter than eye, with 3 
points ; Y. very long. Dark brown with darker bars ; axils dusky 
in f with round white spots. Head 3J^; depth 4f. D. XII -16. 
A. 18. V. I, 3. L. 12. Arctic, S. to Me. {Eu,) (Lat., trisy 
three ; cuspis^ cusp.) 

Family LXXTV. A(K>NID^. (The Alligator-fishes.) 

Fbhes allied to the Cottidas and similar in general structure, but 
with the body completely covered by a coat of mail composed of 
about eight series of large bony plates ; head entirely bony exter- 
nally ; suborbital stay covering the cheek ; gills 3^, no slit behind 
the last, pseudobranchise large. Vertebrae (as in other Arctic 
fishes) numerous, 35 to 40. Spinous dorsal sometimes wanting. 
Small fishes, chiefly of the Arctic seas ; genera 10, species about 
20. (a, privative ; ywfioy joint ; t. «., rigid.) 

«. Spinoos dontal obsolete; gill membranes free from isthmns. {Aqndopko- 
roidiua.) 
h. Bony plates keeled, without spines; fins very small; teeth on vomer. 

ASFIDOPnOBOIDKS, 193. 

193. ASPIDOPHOROIDES Lac^pMe. (omrir, shield ; <^op€<i>, 

to bear ; ct^os , form.) 
a. Snoat with two large diverging spines above ; no other spines present. 

421. A. monopterygiiui (Bloch). Body elongate, subterete, re- 
sembling that of a pipe-fish ; eyes very large. Brownish, obscurely 
banded. Head 5f ; depth 9. D. 5. A. 6. Lat. 1. 50. L. 6. Cape 
Cod, y. {fiAfos, single ; irr€fw(, fin.) 

Family LXXV. CBPHALACANTHIDiB. 
(The Flying Gurnards.) 

Body elongate, with bony keeled scales ; head blunt^ cabovd^Vt& 
•orface almost entirely bony ; nuchal shield wvtli a stcoiiv «^\ti<^ qtw 
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each side; preopercle with a very long rough spine; opercle 
small; isthmus ver^r broad, scaly; gill rakers minute; mouth 
small, with granular teeth in jaws only ; tail with 2 serrate, knife- 
like appendages. Spinous D. short, its first spines free ; an im- 
movable spine between dorsals; C. small, lunate; P. divided to 
base, the anterior part corresponding to the free rays in Triglidoif 
of aljout 6 rays connected by inembrane; the posterior part very 
long (reaching C. in adult), Uie rays slender and simple; V. close 
together, I, 4. Air bladder complex; vertebrae 9--f-13. Two 
species in the warm seas, able to flutter for short distances in 
the air. 

194. CEPELAJaACANTHUS Lac^pMe. (xe^aXi;, head; 

flficay^ spine.) 
a. Occiput without filament. 

422. C. volitans (L.). Flying Gurnard. Sea Robin. 
Greenish and brown, mottled with orange or red, the belly usually 
orange; P. with blue streaks and spots; C. with reddish bars. 
Color yery variable. Head 4J; depth 6f D. II, IV -8. A. 6. 
P. 28-6. L. 12. Atlantic, N. to NewfU {Eu.) (Lat, flying.) 

Family LXXVI. TRIQLIDiB. (The Gurnards.) 

Body subfusiform, covered with scales or bony plates; head 
entirely covered with rough bones, most of them armed with 
spines; mouth moderate, with small teeth or none; maxillary 
simple; gills 4, a slit behind fourth; pseudobranchise present; 
V. I, 5, wide apart, separated by a flat area. Spinous D. short; 
A. without spines; C. narrow. P. large, with broad base, the 
2 or 3 lowermost rays detached from the rest and separate. Air 
bladder present. Vertebrae about 24, as in nearly all tropical 
fishes. Genera 5 ; species 40, in all warm seas. (rpiyXa, old 
name of Mullus.) 

a. Body scaly; teeth present on jaws, vomer and palatines; free P., rays 3. 

Priosotus, 195. 

195. PRIONOTUS Lacdp^de. Sea Robins, (irpiav, saw ; 

vS>T0Sf back.) 

a. Mouth rather small, the maxillary not i head ; a cross-groove on top of 
head behind eye ; a black ocellated spot on spinous D. 

423. P. carolinuB (L.). Body rather stout; preopercular spine 
with no smaller one before it ; P. short, not ^ body ; P. appendages 
broadened at tip; gill rakers about 10; bones of head compara- 
tively smooth. Olive, back with 4 dark cross-shades; pale oblique 
streaks on 1st D. Head 3; depth 5. D. X-13. A. 12. Lat. 1. 
58 (pores). L. 12. Cape Axin to vS. C, (S. occurs P. scitulus 

J. & G., slender, with short Viead aivCi 9>v^t\fc^\i«A^^i 
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aa. Mooth rmther large ; the mmxiUarj abont 2} in head; no cross-g^roove on 
top of head; black spot on 1st D. diffuse; preopercular spine with a 
smaller one before it. 
b. Cheek bone without distinct spine at centre of radiation ; edge of pre- 
orbital granular serrate ; spines on top of head not knife-like. 

424. P. strigatus Cut. & Val. Head not very broad ; gill rakers 
long, 15 to 20; interorbital area flattish. Brownish, side with a 
distinct bronze band parallel with lateral line, this breaking up in 
spots behind; head spotted; body and fins with dark clouds; P. 
finely barred with black. Head 2f ; depth 4. D. X-12. A. 11. 
Scales 10-60-23. P. 2 m body. L. 12. Cape Cod to Va. (Per- 
haps a variety of P. evdans L., which has scales larger, P. not 
barred, etc. ; N. C, S.) (Lat., striped.) 

bb. Cheek bone with a spine at centre of radiation ; bones of head sharply 
striate; head broad, the spines above compressed and knife-like, 
especially in young. 

425. P. tribulns Cuv. & Val. Spines much larger than in 
others, still larger in young ; spines on snout and side of cheek in 
line with preocular spine; gill rakers thickish, about 10. Brown- 
ish, mnch clouded ; no lengthwise stripe. Head 2} : depth 4^. D. 
X -1 2. A. 1 1 . Lat. 1. 50. L. 1 2. P. 2 in body. N. Y. to Texas. 
(Lat., a thistle, or other source of tribulation.) 

Family LXXVH. LIPARIDID^. (The Sea-snails.) 

Body oblong, covered with lax, naked skin; head broad, obtuse; 
suborbital stay slender ; teeth small, mostly tricuspid ; opercles un- 
armed ; gill openings small, the membranes joined to the isthmus ; 
gills 3^, no slit behind last; no air bladder; pseudobranchise 
rudimentary. D continuous, the spines feeble. A. without spines. 
V. I, 5, the two fully united, forming the bony centre of a broad 
sucking-disk or else wanting. P. broad, the base procurrent, the 
lower rays longer than those above them. C. short. Vertebrae 40 
to 45. Genera S; species about 20. Small fishes of the Arctic 
seas, some of them in deep water. Although very different in ap- 
pearance, they are closely related to some of the CoUida, 

a. Ventral disk present. (Liparinm.) 
b. Ventral disk well developed ; vent well behind head. . . Liparis, 196. 

196. LIPARIS (Artedi) Fleming. (Xiiropor, sleek-skinned. 

a. Dorsal fin continnoos ; separated by a notch from caudal. 

426. la. montagni (Donovan). Snout very broad. Yellowish, 
the fins dark-edged. Disk not quite half head. Head 3^; depth 
4^. D. 28. A. 24. C. 14. P. 30. L. 3. Cape Cod, N. (Eu.) 
(To Mr. G. Montagu, a writer on British fishes.) 

ma, DoruJ Ba joiaed to the candai. 
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427. I., liparli (L.). Sea Snail. Body thick; yellowish with 
purplish stripes. Disk 2 in head. Head 4; depdi 3^. D. 33. 
A. 28. P. 34. L. 5. Cape Cod, N. (Eu.) 

Family LXXVIH. OYCLOPTBRID-aB. 
(The Lump Suckers.) 

Closely related to the Liparididce, but with the body short and 
thick, covered with thick skin, which is often tubercular or spinous. 
Vertebrae fewer, about 28. Adhesive ventral disk well developed, 
enabling the fishes to fasten themselves firmly to rocks. Genera 3; 
species 4. In the Arctic seas. 

a. Spinous dorsal present; skin with bony plates and tabercles. 
6. Dorsal spines not disappearing; gill opening )i small slit on level of eye; 

sucking disk large Eumicrotkbmus, 197. 

bb. Dorsal spines in adult enveloped in a fleshy hump; gill openings larger; 
disk small Ctcloptbbus, 198. 

197. EXXMICROTRBMU'S Gill, (cvfuicpd^, very small ; rfnjiM, 

aperture.) 

428. E. spinosiui (Miiller). Shields'with small tubercles and 
slender flexible prickles. Olivaceous, the naked skin punctate. 
Head 3 ; depth 2. D. VII-ll. A. 10. C. 10. Maine, N. (Eu.) 
(Lat., spined.) 

198. CTCLOPTERUS (Artedi) Linnaeus. (xv/cXof, circle; 

WTcpov, fin.) 

429. C. lumpuB L. Lump-sucker. Lump-fish. Shields 
without spines. Olivaceous, punctulate; young black, with green 
specks (Kingsley). Head 3f ; depth 2. D. VH-IO. A. 10. L. 15. 
Chesapeake Bay, N. (^Eu.) (English, lump.) 

IIaplodoci. The next group shows no close relation to any 
other of our families. On account of the simple post-temporal (bifur- 
cate in most fishes), Professor Cope has made of the Batrachid^e 
a special suborder, Haplodoci. 

Family LXXIX. BATRACHIDiB. (The Toad-fishes.) 

Body depressed anteriorly, with compressed tail ; head large, de- 
pressed, with well-developed mucous channels ; mouth very large, 
with strong teeth; gills 3, a slit behind the last; no pseudobranchise ; 
gill membranes broadly united to isthmus ; no bony suborbital stay; 
post-temporal (suprascapula) undivided; scales cycloid, small or 
wanting; dorsals separate, the first of 2 or 8 low stout spines, the 
second, like the anal, very long. V. jugular, I, 2 or I, 8 ; P. broad, 
procurrent; no pyloric caeca. Vertebrae 80 to 45. Carnivorous fishes, 
chiefly of warm seas, some of them very large. The young attach 
themselves to rocks by meatis oi aiv a.^e.^\N^ ^^ii\x^ diak^ which 
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0oon disappears. Some species have poison glands at base of dorsal 
and opercular spines. 

a. Bodj naked; lateral line indistinct, without shining bodies ; dorsal spines 
3; a foramen in the axil; no poison glands ; teeth strong, blunt. 

Batrachus, 199. 

199. BATRACHUS Bloch & Schneider. (/3ar/xixor, frog.) 

430. B. tau (L.). Toad-fish. Oyster-fish. Sapo. Pores 
on jaws with cirri ; subopercle with a strong spine. Blackish green, 
with dark markings; fins with dark bars. Head 2}; depth 4|^. D. 
Ill - 27. A. 24. L. 18. Cape Cod to W. I^ very abundant. (T., 
from the form of the bones of the top of the head.) 

Xenopterygii. We pass next to the suborder Xenopterygii, 
a little group, distinguished by the peculiar sucking disk at the 
breast, formed from the skin of the body and not from the ventral 
fins. There is no spinous dorsal or suborbital ring, and the pala- 
tine arcade is said to be materially modified. The relations of these 
fishes are obscure, but they are probably descended from Batrachoid 
CMT Cottoid forms. 

Family LXXX. GOBIESOCIDiE. (The C ling-fishes.) 

Body elongate, the head very broad and depressed, the skin 
smooth, naked ; mouth moderate, upper jaw protractile ; teeth coni- 
cal or incisor-like; opercle reduced to a spine; pseudobranchise 
small or ; gills 2^ or S ; gill membranes broadly united ; D. small, 
posterior, similar to anal, both of soft rays only; Y. I, 4 or I, 5; 
the fins wide apart, and between them a very large sucking disk 
composed chiefly of folds of skin. No air-bladder. Vertebrae 26 to 
86. Small carnivorous fishes of the warm seas, living in tide pools 
and clinging firmly to stones. Grenera 10; species 30. 

a. Gill membranes free from isthmus; gills 3; lower jaw with incisors; pos- 
terior part of sacking disk without free anterior margin. 

GoBiBSox, 200. 

200. GOBIESOX Lac^p^de. (Gobius -f Esox.) 

431. G. stnunosiui Cope. Lower incisors not serrate. Head 
Tery wide, its width 2| in total (withC); eye small; teeth H; no 
canine. Plumbeous, fins blackish. D. 11. A. 10. Va. to S. C, 
scarce. (Lat., swollen.) 

ScTPHOBRANCHU. The Bleunioid, Gobioid, and Uranoscopoid 
fishes show more or less definite affinities with each other, and in 
some degree with the Haplodoci and Cataphracti. Like the 
latter they have the third upper pharyngeal enlarged and basin- 
shaped, but they have no suborbital stay, unless the boiiy eVsfiftV. ydl 
URANOdcopipJE be regarded as repieseuUng t]ii<^ \aX\es. TV^l 
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form together a groop or suborder called hy Frolesaor Ck>pe the 
scyphobraxchu. 

Family LXXXI. TTBANOSCOPIDuSS. (The Stab- 

Gazers.) 

Body elongate, tapering behind; scales osoallj small, cyclmd; 
lateral line mostly obsolete. Head cuboid, usually mailed above 
and on cheeks. Eyes small, on front of top of head. Mouth verti- 
cal, the lower jaw prominent, the lips mostly fringed ; teeth small ; 
premaxillaries protractile ; maxillary broad, simple, not concealed 
by preorbital. Gill openings very wide, the membranes free; gills 
3^. a small slit behind the last. Pseudobranchise present. Spinous 
D. very short, the fin long; A. long; P. with broad oblique base; 
V. jugular, 1, 6. No airhladder. Carnivorous fishes of the shores 
in warm regions. Grenera about 7; species 20. (pvpawosj sky; 
aKoircM, to look.) 

a. DofmI fins two ; head without spines. 
6. Head above entirely covered by a rugoee coat of mail; a small barbel 

in mouth, before tongue Astroscopus, 201. 

bb. Head above with a T-«haped bony projection extending forward from 
occipital region; on each side of this shield a trapezoidal naked area; 
mouth without tentacle Ufsilomfhobus, 202. 

201. ASTROSCOPUS Brevoort. (aarpov, star ; aKornm, to 

look.) 

432. A. anoploB (Cuv. & Yal.). Jet black above and on lower 
jaw and 1st D.; belly and fins pale; scales minute. Head 2^; depth 
S\. D. IV- 14. A. 13. L. 2J. N. Y. to Key West. (ayoirXo^, 
unarmed.) 

202. UPSILONPHORnS Gill. (^^cXc^v, Y; ^pco, to bear, 

from the bones on top of head.) 

433. U. y-graecum (Cuv. & Val.) Brownish, everywhere finely 
spotted with white ; a dark horizontal band on tail; C. with length- 
wise stripes. Head 2 J ; depth 3J. D. IV -13. A. 12. Lat. 1. 
113. L. 10. N. J., S. 

Family LXXXH. GOBIID.^. (The Gobies.) 

Body oblong or elongate, variously naked or scaly ; no lateral 
line ; mouth and teeth various ; premaxillary protractile ; suborbital 
without bony stay ; skin of head covering eyes ; opercles mostly un- 
armed; pseudobranchise present; gills 4; gill membranes united 
with the isthmus ; spinous dorsal little developed, of 2 to 8 flexible 
spines ; anal without spine ; V. I, 5, close together or usually fully 
united into a sort of sucking disk.*, Ccohn^^*, «i£L'dl ^^w^UIa evident. 
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No pyloric caeca or ab-bladder. Vertebrae about 25. Small, car- 
nivorous fishes, creeping about on sea-bottoms after the fashion of 
the Darters, a group which the Gobies much resemble. Genera 70 ; 
species about 400, chiefly of tropical seas and ponds. South of 
Cape Hatteras a multitude of species are found, but only one is at 
all common N. of that point. 

a, YeDtral fins united; dorsals separate, free from caudal. (GobiiruB.) 
b. Ventral disk not adnate to belly; teeth simple; shoulder girdle without 
fleshy processes. 

c. Body with ctenoid scales ; dorsal spines 6 Gobius, 203. 

ec. Body ¥rith small, cycloid scales ; dorsal spines 7 or 8. 

MiCROGOBIUS, 204. 

ccc. Body entirely naked. Gobiosoma, 205. 

203. GOBIUS (Artedi) Linnaeus. (The old name, from Kafiids, 

gudgeon.) 

484. a-, soporator Cuv. & Val. Olivaceous, dotted. C. short. 
Head 3; depth 4f. D. VI -1, 9. A. I, 8. Scales 85-18. L. 6. 
Tropics ; N. to Carolina. (Lat., sleeper.) 

204. MICROGOBIUS Poey. (iwcp6s, small ; Gobius.) 

435. M. eolepis Eigenmann & Eigenmann. Yellowish, dotted ; 
Ist D. with black spot. Head 4 ; depth 5J. D. VII - 15. A. 16. 
Scales 50-14. L. 2. Fortress Monroe, (cv, well ; \eiris, scale.) 

205. GOBISOMA Girard. (Grobius; ao/io, body.) 

436. Q-. boBci (Lac^p^de). Body moderately chubby; cheeks 
tumid. Olive with darker cross-shades. Head 3J ; depth 5 to 6. 
D. VII- 14. A. 10. L. 2^. Cape Cod to S. C. (To M. Bosc, 
French consul at Charleston.) 

Family LXXXIH. BLENNIID-ffl. (The Blennies.) 

Body oblong or variously elongate, naked, or covered with smooth 
scales ; teeth well developed ; suborbital ring without " stay " ; D. 
long, continuous, or divided ; the anterior portion, and sometimes 
the whole fin of spines, either stiff or flexible ; anal long ; V. jugu- 
lar, few rayed or wanting; C. present; tail not isocercal; pseudo- 
branchiae present; air-bladder usually wanting. Vert. 30 to 100. 
Genera 60 ; species nearly 300, a varied group mostly inhabiting 
shallow sea-bottoms and rock-pools. A few are ovoviviparous. 
(Blennius, ancient name, from ^iwa, slime.) 

«. Teeth long, slender, curved, like comb-teeth, in front of jaws only ; body 
naked ; toft nys forming about half of D. ; V. well developed. Vertebrae 
30 to 40. Carnivorous, oviparous, tropical. {Blenniina,) 
h. Gill membranes broadly united to the isthmus. 

<l. Mouth large; head pointed; no canines. . . . CHA.ailoi>V&^*tf^% 
dd. Mouth imal^, the head blunt in profile. 
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e. Canine teeth none Isbsthbs, 207. 

ee. Canine teeth in one or both jawB behind the other teeth. 

Htpleubochilus, 208. 
aa. Teeth conic (not like comb-teeth); D. (in oar genera) of spines only; 
vertebre very nomeroua; lateral line not bent; body scaly; species 
chiefly Arctic. 
/. Gill openings not continaed forward below, the membranes broadly 
united. V. minute or wanting. (XipkidiiiuB,) 
g. Lateral line none; Y. rudimentary; gill membrane free from isth- 
mus; A. with 2 small spines; no pyloric c»ca. Muramoides, 209. 
ff. Gill openings prolonged forward below, separated by a narrow 
isthmus; P. long; V. well developed; oviparous; herbivorous. 
{SHchaifUB,) 
k. Lateral line present, 
t. Lateral line forlced or duplicated. . £uxb800rammus, 210. 

a. Lateral line simple Stich^bus, 211. 

kk. Lateral line wanting; teeth on jaws only. Lbptoblbnmius, 212. 

206. CHA8MODB8 Cuv. & Val. (xcurfMifs, yawning.) 

487. C. bosquiantis (Lac^p^de). Orbital tentacle minute or 
wanting ; maxillary reaching beyond eye ; ^ olive green with 9 bine 
lines; head and Ist D. with orange; 9 ^^^ green, reticulated and 
barred. Head 3^; depth 3 J. D. XI, 19. A. 20. L. 8. N. Y. 
to La. (To M. Bosc, a zealous collector of the fishes of S. C.) 

207. ISBSTHBS Jordan & Gilbert. (i<rof, equal ; iaBiay to eat.) 

438. I. hentz (Lc Sueur). Orbital cirrus bifid at tip, as long as 
D. spines. D. high, the spines stiff. Olive, with vague bars ; head 
with distinct black spots. Head 3 J ; depth 3^. D. XII, 15. A. 19. 
L. 2J. Md. toLa. (J5/. punc^a^us Wood ; name preoccupied.) (To 
Mr. Hentz, an early entomologist.) 

208. HTTLEURGCHILnS Gill, (v, upsilon; 7r\€vpw, side; 

439. H. geminatUB (Wood). Orbital cirrus branched, very high 
in (J ; D. spines slender. Olive brown, back and fins with black 
spots in ^. Head 3J; depth 4. D. XI, 16. A. 18. L. 2^. Va. 
to Texas, with the two preceding and others, among oyster shells 
and clusters of tunicates ; also about ballast piles. (BL multifilis 
Girard, $.) (Lat., twin.) 

209. MURiESNOIDES LacdpMe. (jivpaivoj moray; cJ^or, form.) 
o. Ventrals present, I, 1. 

440. M. gunnellus (L.). Butter-fish. Head naked. Brown 
with darker bars ; black ocelli along base of D. Head 8 ; depth 9. 
D. LXXVIII. A. II, 38. Vert. 85. L. 12. Labrador to Va., 
common in sea weed, N. {Eu.) (From " gunnel," gunwale, wrongly 

supposed to be its EnglisVi name.^ 
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210. BUMESOaRAMMUS GUI. (c^, weU ; fUaosy middle ; 

ypafifi^y line.) 

441. B. subbiforoatus (Storer). Brownish with pale blotches ; 
black bars on head ; D. with black dots ; lateral line with upper 
branch only. Head 4} ; depth 5. D. XLIV. A. 30. Cape Cod ; 
N. rare. (Lat., sub, almost ; bis, two ; furcatus, forked.) 

211. STICH^US Reinhardt. (anxcuo, to set in rows.) 

442. 8. punotatuB (Fabricius). Scarlet ; D. with black spots. 
Head 4J ; depth about 6^. D. XL. A. I, 35. Cape Cod, N. 

212. LBPTOBLBNNITJS GUI. (Xcirror, slender; Blennius.) 

443. L. serpentiiius (Storer). Head smaU; olive, with pale 
shades; D. with oblique white bands. Head 9; depth 15. D. 
LXXV. A. 50. V. I, 3. L. 12. Cape Cod, N. 

Family LXXXIV. CRYPTACANTHODID.ffl. (The 

Wrymouths.) 

Fishes aUied to the Blenniidce, but with the head cuboid, with 
▼ertical cheeks, conspicuous muciferous channels in jaws and pre- 
opercle ; top of head flat; snout short ; lower jaw very heavy, cleft 
of mouth vertical; teeth conical, on jaws, vomer, and palatines; 
giU membranes joined to the narrow isthmus ; P. short ; V. want- 
ing ; D. very long, of spines only, enveloped in thick skin ; D., A., 
and C. joined. Body naked or scaly. Vertebrae many. Genera, 2 ; 
species 2. Arctic. 

a. Body scaleless CRTFTACAirrHODES, 218. 

213. CR7PTACANTHODBB Storer. (Kfnmrog, hidden ; 
•^ oxav^codi^r, spined.) 

» 

444. C. maoulatus Storer. Wry-mouth. Ghost-fish. Brown, 
with dark spots, rarely immaculate. Head 6^; depth 13. D. 
LXXIII. A. 60. L. 24. Cape Cod, N. 

Family LXXXV. ANARRHICHADID-ffl. (The Wolf- 
fishes.) 

Fishes similar to the Blennies in most respects, but with the 
vomer very thick and solid, with two series of coarse molar teeth ; 
palatines with similar teeth ; jaws with canines in front, the pos- 
terior teeth below molar. Scales rudimentary; no lateral line; 
giU membranes joined to isthmus. D. high, of flexible spines only. 
V. wanting. Air-bladder present. Vertebra numerous. Large 
fishes of northern seas. Two genera and 5 or 6 species; one of 
them commonly, others rarely, taken off our coast. 
a. TaU not very long, with a caudal fin, dbtinct from D. and K. 
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214. ANARRHICHA8 (Artedi) Linnseus. (Ancient name, 

from dpapptxoofjuuj to scramble up.) 

445. A. lupus L. WoLF*FiSH. Vomerine teeth extending 
much farther back than palatine. Brown, sides with 9 to 12 black 
bars, continued on D., besides dark spots and reticulations. Head 
6 ; depth 5^. D. LXIL A. 42. L. 4 feet. Cape Cod, N. (^u.) 
(I^t., wolf.) 

Family LXXXVI. LYCODID-ffl. (The Eel-pouts.) 

Body more or less eel-shaped, naked or with small, cycloid scales; 
mouth large, with conical teeth ; head unarmed ; gill membranes 
united to isthmus; pseudobranchise present; gills 4. D. and A. 
very long, of Foft rays only, or with a few spines in posterior part 
of L). P. small Vertical fins confluent around the taiL V. ju- 
gular, imperfect or wanting; lateral line obsolete. Vertebrae in 
large number. Genera 10; species 85. Cold or deep waters, 
chiefly Arctic. This group seems most closely allied to the Blen- 
nies, but it agrees with the Afiacanthini in wanting the spinous 
dorsal. (Xvko^ijs, wolfish.) 

a. D. with some of its posterior rays very short and spine-like; V. small. 
(Zoarcinas.) 
b. Scales present ; teeth strong, in jaws only. Zoabces, 215. 

215. ZOARCE8 Cuvier. (C«Kipx4^» viviparous.) 

446. Z. anguillaris (Peck). Eel-pout. Mutton-fish. Mother 
OF Eels. Brownish, mottled with olive. Head 6 ; depth 6. D. 
95, XVIII, 17. A. 105. L. 20. Del. to Labrador, common N. 
(On the Grand Banks occur several species of the related genus 
Ly codes, which is without D. spines.) (Lat., like an eel.) 

The next family is in several respects peculiar, and marks the 
transition from the Bleunv-like to the Cod-like fishes. 

¥ 

Family LXXXVII. PHIDIID-ffl. (The Donzellas.) 

Body eel-shaped, naked or covered with very small scales which 
are placed in oblique series at right angles to each other ; mouth 
large, with villiform or cardiform teeth. Gill openings wide, the 
gill membranes narrowly joined to the isthmus behind V. ; pseudo- 
branchiae small or 0. Gills 4. Vertical fins low, of soft rays only, 
confluent around the isocercal tail. Ventral fins at the throat, each 
developed as a long forked barbel. Air-bladder present. Grenera 5, 
species 15 ; carnivorous fishes of the warm seas. 

a. Body scaly; palatines with a band of villiform teeth only; opercle with- 
out spine; teeth in jaws fixed Ophidion, 216. 

216. OPHIDION (Artedi) Linnaeus. (Diminutive of 30iff, snake.) 

447. O. marginatum DeKay. Brownish ; D. and A. edged with 
ibiack. Air-bladder short and broad, with foramen below; gill 
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rakers 4. V. as long as head. Head G^. D. 7^. N. Y. to Texas, 
scarce. 

Anacanthini. This suborder is distinguished chiefly by the 
total absence of spines in the fins, and also by the absence of any 
foramen in the scapular bone. The ventrals are jugular, the 
scales various. There are 2 or 8 families, the best known being 
the 

Family LXXXVIH. GADID^. (The Cod-fishes.) 

Body elongate, ending in an isocercal tail ; scales small, cycloid. 
Mouth large, the teeth various. No pseudobranchise. Vertical 
fins separate. D. and A. long ; no fin spines. Gill openings very 
wide, Uie membranes free from the isthmus. Gills 4. Air-bladder 
present. Pyloric caeca numerous. Vertebrae about 50. Genera 
30, species about 90. Carnivorous fishes, chiefly of the Northern 
seas, many of them of great economic value. One species in fresh 
waters. 

a. Chin with a barbel ; frontal bone normal ; top of head without excavated 
area. (GadiruB.) 

b. First D. composed of a band of fringes, preceded by a single ray; bar- 
bels 4; one on chin, one on each nostril, one on snout; anal fin single. 

Rhikonemus, 217. 
bb. First D. of distinct rays, 
c. Dorsal fins two ; anal fin one. 
d, Ventrals narrow, filamentous, each of 2 or 3 slender rays. 

Phycis, 218. 

dd. Ventrals broader, each of about 6 raj's; vomer with teeth; no 

canines Lota, 219. 

cc. Dorsal and anal fins each single ; ventrals well-developed. 

Bbosmius, 220. 
ccc. Dorsal fins three; anals two. 

«. Lower jaw included ; barbel well developed. 
f. Vent below second dorsal. 

g. Shoulder girdle with its chief bone or coracoid much swollen ; 
(lateral line black ; maxillary not reaching eye) 

Melamogrammus, 221. 
gg. Shoulder girdle normal ; (lateral line pale; maxillary reach- 
ing past front of eye) Gadus, 222. 

ff. Vent in front of second dorsal ; (skull peculiar) 

Microgadus, 223. 
ee. Lower jaw projecting; barbel minute; teeth of upper jaw sub- 
equal POLLACHIUS, 224. 

aa. Chin without trace of barbel ; frontal bone divided ; top of head with a 
large triangular excnvated area, bounded by ridges. (Merlucciina.) 
A. Lower jaw projecting; teeth sharp, unequal, the larger ones 
movable; dorsals two; anal single*, A. aT\d^\>.^««\\^ 
nott'/ied; scales loose, silvery. • . 'NL^B\A3ecv>i^ *^^* 

11 
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217. RHINONEMT78 Gill, (plu, nose ; v€/i$, barbel) 

448. R cimbrius (L.). Fouk-bearded Rocklin^. Head 
high, compressed ; no canines ; mouth large. Brownish ; D. and 
A. behind, and C. below, abruptly black; mouth black within. 
Head 6 ; depth 6. D. 50. A. 48. V. 6. L. 12. Cape Cod, N. 
(^Eu.) (Lat., Welsh.) 

218. PH7CI8 Bloch and Schneider. (kPvkU, old name from 

Fucus, sea-weed.) 

a. First dorsal with one or more filamentous rays. {Phycis,) 
b. Filamentous ray of D. more than twice head. 

449. P. chesteri Groode & Bean. Brownish. Head 4^ ; depth 

5. D. 10, 56. A. 66. Lat. 1. 90. Mass., in deep water. (To 
Captain H. C. Chester, of the U. S. Fish Com.) 

bb. Filamentous ray of D. not twice head. 
c. Scales moderate; lat. 1. 110. 

450. P. chuBB (Walbaum). Codling. Squirrel Hake. 
Brownish, punctulate, yellowish below. Head 4^; depth 5. D. 
9-57. A. 50. L. 15. Va., N. (Vernacular name.) 

cc» Scales very small; lat. 1. 140. 

451. P. tenuis (Mitchill). White Hake. Codling. Brown, 
yellowish below; fins very dark. Head 4J; depth 5^. D. 9, 57. 
A. 48. L. 12. Va., N. (Lat., slender.) 

aa. First dorsal without filamentous rays. ( Urqphycis Gill.) 

452. P. regioB (Walbaum). Spotted Codling. Yellowish 
brown ; lateral line dark, interrupted by white spots ; sides of 
head and 2d D. with black spots ; 1st D. largely black. Head 4^; 
depth 4^. D. 8-43. A. 45. Lat. 1. 90. L. 12. Cape Cod to 
N. C. ; said to possess electric powers. (Lat., royal.) 

219. LOTA Cuvier. (Lota, the ancient name.) 

453. L. lota (L.). Burbot. Lawyer. Ling. Head depressed ; 
maxillary reaching posterior margin of the very small eye ; scales 
very small. Dark olive, thickly marbled and reticulate with black- 
ish, the adult duller ; edges of vertical fins dusky. Head 4 J; depth 

6. D. 13-76. A. 68. V. 7. Vert. 59. Caeca 30. L. 30. Arctic 
America and Europe, abundant in lakes, S. to Conn. R., Ohio R., 
etc. ; a fish of little value as food, but widely distributed. The 
Amer. form is var. maculosa Le Sueur. (Eu.) 

220. BROSMinS Cuvier. (From the Danish name hrosme.) 

454. B. brosme (MuUer). Cusk. Brownish, usually mottled 
with yellowish. Head 4\ ; depth 5^. D. 98. A. 71. Cape Cod, 

N. (Eu.) 
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221. MELANOGRAMMUS Gill. (fi(\ap6sy black ; yfxififtfi, line.) 

455. M. seglifinus (L.). Haddock. Snoot long; dorsals 
pointed ; C. lunate ; skull depressed, the bones thin ; the supra- 
occipital crest very high, with wing-like projections at base. Dark 
gray, a large black blotch above P. Head 3f ; depth 4J. D. 15- 
24-21. A. 23-21. L. 80. Va., N. ; an important food-fish. (Eu.) 
(Low Lat., haddock.) 

222. GADUS (Artedi) Linnaeus. (The Latin name, akin to the 

English Cod.) 

456. G. oallarias L. Cod-fish. Head large; occipital keel 
not high ; fins not elevated ; C. slightly notched. Brownish, the 
ground color varying much ; back and sides with round brownish 
spots; fins dark. Head 8^ to 4^; depth 4. D. 14-21-19. A. 
20-18. L. 3 feet or more. N. Atl. and N, Pac., S. to Va. and 
Ore. 5 one of the most important of food-fishes. (J^w.) (G^. mor- 
rhua L.) (Lat., Callarias^ a young cod.) 

223. MICROGADUS Gill. (fUK/x^r, small ; Gadus.) 

457. M. tomcod (Walbaum). Tom-cod. Frost-fish. Snout 
rounded ; maxillary reaching pupil, 2^ in head. Eye 3 J. Olive- 
brown, spotted and blotched with darker; surface punctulate. 
Head 8f; depth 5. D. 13-17-18. A. 20-17, L. 12, Va. to 
Labrador, a diminutive Cod-fish, common N. 

224. POLLACHIU8 Nilsson. (From Pollack.) 

458. P. virens (L.) Pollack. Coal-fish. P. short, scarcely 
reaching A. Greenish, somewhat silvery below ; fins pale ; usually 
a dark spot in axil. Head 4 ; depth 4^. D. 18-22-20. A. 25-20. 
Lat. 1. 260. L. 18. Va., N. {Eu.) 

225. MERLUCCIUS Rafinesque. {Merludus << Sea-Pike,'' the 

ancient name.) 

459. M. bilinearis (Mitchill). Silver Hake. Stock-fish. 
Whiting. Top of head with well defined W-shaped ridges ; teeth 
not very large. P. and V. long, \ head. Grayish, sides dull silvery ; 
axil inside of mouth and peritoneum black. Flesh soft. Head 
3f ; depth 6J. D. 13-41. A. 40. Lat. 1. 105. L. 2 feet. Va., 
N., not rare. (Lat., his two ; linearis^ lined.) 

Order XXI. HETEROSOMATA. (The Flat-fishes.) 

This group seems to be an offshoot from the Gadidce. Its essen- 
tial feature is in the unsymmetrical character of the bones of the 
head. The head is twisted about, so that both eyes are on the same 
side. The body is compressed, and the side without eyes is habit- 
ually kept lowermost The blind side is usually eoXotV^^. *YVi<^^^\^ 
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young are symmetrical, one eye on each side, the body is translu- 
cent and the fish is vertical in the water. The processes by which 
the eye of the lower side becomes transferred through or over the 
head to the other side are very curious and interesting. There is 
but one family, (crcpdf different ; a&fta, body.) 

Family LXXXDL PLBURONBCTID^. (The 

Flounders.) 

Body strongly compressed, the cranium twisted so that both eyes 
are on the colored side; mouth and dentition various; premaxil- 
laries protractile ; maxillary simple ; pseudobranchisB present. Gills 
4 ; no air bladder ; vent not far behind head ; scales various ; fins 
without spines. D. very long ; A. similar, shorter ; P. and V. vari- 
ous. Fishes mostly carnivorous, chiefly found on sandy sea-bottoms, 
some of them ascending rivers. Grenera 50; species 450. Those 
species found in Arctic seas have, as usual, an increased number of 
vertebrae ; the tropical forms have 30 to 35 ; the others 40 to 70. 

a. Flounders : Edge of preopercle free ; teeth present; P. and V. well developed 
(with rare exceptions). 
6. Mouth nearly symmetrical, the teeth nearly alike on the two sides, the 
gape usually but not always wide, 
c. Ventral fins symmetrical, similar in position and in form of base, the 
ventral of eyed side not extended along the ridge of abdomen. 
( HippoglomruB . ) 

d. VertebraB and fin rays much increased in number (vertebrae about 
50; D. 100; A. 85); body elongate; C. lunate; lateral line simple; 
no anal spine ; eye on right side, 
c. Lateral line without arch. • , . Platysomatichthys, 226. 
ce. Lateral line with an arch anteriorly. . • Hippoglossus. 227. 
dd. VertebraB and fin rays in moderate number; (Vert, less than 46; 
D. less than 95 ; A. less than 75) ; C. double truncate. 
/. Lateral line without arch; vertebrae 45; eyes on right side; scales 
fii-m, ciliated ; spine before A. strong ; D. beginning above eye. 

HiPPOGLOSSOIDBS, 228. 

ff. Lateral line arched in front; vertebrae 35 to 41; eyes on left side; 

scales nearly smooth; anal spine weak; D. beginning before 

eye Paralichthys, 229. 

cc. Ventral fins unsymmetrical, dissimilar in position or in form ; the left 
V. extended along ridge of abdomen ; eyes on left side. (P/c«- 
ronectiruB.) 

g. Vomer with teeth; lateral line arched in front; vertebrae 31 to 
36; mouth large; teeth in bands; form broad-ovate; scales 
cycloid, small or wanting; interorbital space not concave. 

Pleuronectes, 230. 
gg. Vomer toothless; V. free from A; Vert. 34 to 40. 
A. Lateral line arched in front; teeth small, in 1 or 2 series; in- 
terorbital space broad, concave; scales small, ctenoid. 

Platophbys, 231. 
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hh. Lateral line straightish ; scales thiDf deciduous. 
t. Mouth moderate, the maxiliaiy more than | head. 

CiTHARICHTHYS, 232. 

a. Mouth very small, the teeth equal, the maxillary not | head. 

Etkopus, 233. 
bb. Month unsymmetrical, the teeth chiefly on the blind side; V. nearly 
symmetrical ; eyes on right side. {Platetsince.) 
J, Vertebras in moderate number (36 to 44); D. 65 to 80; A. 45 to 60. 
k. Teeth in one row; lateral line not branched. 
/. Lateral line with an arch in front; scales ctenoid. 

LlMAKDA, 234. 
U, Lateral line without arch ; teeth incisor-like. 

m. Scales regularly imbricate, all on eyed side ctenoid, in both 
sexes ; lower pharyngeals very narrow, with slender teeth, 

in two rows Pseudopleuromectes, 235. 

mm. Scales imperfectly imbricate, rough — ctenoid in cf f smooth- 

ish in 9 > lower pharyngeals very large, parlh' united, 

with blunt teeth in 5 or 6 rows. . . . Liopsetta, 236. 

jf;. Vertebrae in increased number (58 to 65) ; D. 100 or more ; A. 70 to 

100; teeth broad; left side of skull with large mucous cavities; 

anal spine strong; body elongate, compressed. 

Glyptocephalus, 237. 

aa. Soles: edge of preopercle obscured by the scales; mouth very small, 

strongly twisted towards blind- side ; teeth rudimentary. 

n. Eyes on right side, separated by a bony ridge. (SoleincB,) 

o. Gill openings moderate, confluent below; vertical fins separate; 

right V. confluent with A.; vertebrae 28; body ovate; scales 

ctenoid, those on head enlarged and fringed; P. minute or 

wanting Achirus, 238. 

fin. Eyes on left side, very small, without distinct ridge between them; 
scales ctenoid; vertical fins confluent. ( CynoglossincB,) 
p. V. of eyed side only present, free from A.; no P.; no lateral line; 
head without fringes Sympuukus, 239. 



Bleeker. (Reinhardtius Gill.) 
(frXarvf, flat ; (r&fiay body ; IxBvsy fish.) 

4C0. P. hippoglosBoideB (Walbaum). Greenland Halibut. 
Brown. Head 4 ; depth 3. D. 100. A. 75. L. 4 or more. Cape 
Cod, N. 

227. HIPPOGZiOSSUS Cuvier. (Old name from iWiror, horse ; 

yKSxrtrOi tongue.) 

461. H. hippogloasas (L.). Halibut. Dark brown; eyes 
large, widely separated. Head 3|; depth 3. D. 105. A. 78. 
L. 6 feet or more. In all northern seas, the largest and most val- 
uable of the flat-fishes, reaching 400 lbs. (Eu,) 

228. HIPPOGLOSSOIDBS Gottsche. 

462. H. plateMoides (Fabricius). Rough Dab. Plain red- 
dish brown; eyes lai^; teeth uoiseriaL HeaOL^^\ ^q:^^1\. ^' 
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80 to 93. A. 64 to 75. Lat. 1. 90. N. Atl., S. to N. Y. {Eu.) 
(Lat., platessa, the plaice ; cS^r, like.) 

229. P ARALICUTU Y 8 Girard. (irapdXXi^Xor, parallel ; 

Ix^vs, fish.) 
a. Gill rakers 5 + 16, rather long and slender; D. 85 to 93; A. 67 to 73. 

463. P. dentatus (L.). Summer Flounder. Body ovate; 
maxillary half head ; canines large. Brownish olive, always with 
many paler and darker spots and obscure ocelli. Head 3} ; depth 
2^. Lat. 1. 95. L. 2^ feet. Cape Cod to Fla., the common floun- 
der N. (Lat., toothed.) 

CM, Gill rakers, few, shortish, 2 + 8 to 10. 
b. Body ovate, opaque, the depth ahout 2| in length ; no definitely placed 
ocelli. 
c. D. rays 85 to 93; A. 65 to 73; Ut. 1. about 100. 

464. P. lethoBtigina Jordan & Gilbert. Southern Floun- 
der. Eyes small, well separated. Dusky olive, nearly plain. 
Head 3f . L. 2J. N. Y. to Texas, the common Flounder S. (Xi;^!;, 
forgetting ; arty/m^, spot.) 

cc, D. rays 75 to 81; A. 59 to 61; lat. 1. 95. 

465. P. albigutta Jordan & Gilbert. Grayish brown, with many 

roundish pale blotches. L. 18. Va. to Texas, common S. (Lat., 

albus, white ; gutta, spot.) 

66. Body oblong, strongly compressed, semi-translucent, side with four 
large oblong black ocelli, each edged with pinkish, the anterior spots 
just behind middle of body, the four forming a trapezoidal figure. 

466. P. oblongtiB (Mitchill). Four -spotted Flounder. 
Mouth large. Head 3}; depth 2J. D. 77. A. 62. Lat. 1. 93. 
L. 18. Cape Cod to N.J. (Another " 4-spotted flounder," ^w- 
cylopsetia quadrocellata Gill, with deep body and very rough scales ; 
probably ranges N. to Va.) 

230. PIiEURONECTES (Artedi) LinnaBus. Turbots. 
(Rhombus Cuvier.) (nXcvpovy side; vriicnjst swimmer.) 

a. Scales cycloid, well-developed; no bony tubercles. (Botkus Rafinesque.) 

467. P. maculatuB Mitchill. Window Pane. First rays of 
D. much exserted ; body much compressed, translucent. Grayish 
brown, profusely spotted and mottled with dark brown. Head 3| ; 
depth 1|. D. 65. A. 62. Lat. 1. 100. L. 18. Cape Cod to S. C, 
a small and valueless representative of the great turbot of Europe 
(P. rhombus L.). 

231. PLATOPHRYS Swainson. (nXarv?, broad ; 

6<f)pvs, eye-brow.) 

468. P. ocellatuB (Agassiz.) ^laxillary 3| in head. Light 
grayish, with small round spots of darker ^ray, and with lighter 
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rings enclosing areas of ground color; two black blotches along 
lateral line; fins spotted; no blue markings. Head 4; depth 1^. 
D. 85 to 90. A. 65. Lat. 1. 72 to 78. L. 12. Variable. L. I. to 
Brazil, abundant S. (PL nebularis Jordan & Gilbert.) 

232. CITH ARICHTU Y 8 Bleeker. (Citharus, an allied genus; 

Ix^Sf fish.) 

469. C. Bpiloptems Giinther. Maxillary 2^ in head; eye 
small, 5 to 6 ; snout short, forming an angle with preorbital; teeth 
small, those in front larger. Head 8^; depth 2^. D. 75 to 80. 
A. 58 to 61. Lat. 1. 43 to 45. L. 6. N. J. to Brazil and Panama, 
a little flounder very common on sandy shores. (Related species 
occur in deeper water, in the Gulf stream.) (oirtXoff, spot; jn-tpovf 
fin.) 

233. ETROPUS Jordan & Gilbert, (^pov, abdomen ; frovr, foot.) 
a. Body very deep, the depth more than half length. 

470. E. oroBsotus Jordan & Gilbert. Maxillary 4 in head; 
eye 3}. Olive-brown with darker blotches; fins finely speckled. 
Head 4|; depth 1| to 2. D. 76 to 85. A. 66 to 67. Lat. 1. 42 to 
48. L. 5. Warm seas, N. to Va.; may vary into the next. 
(KpotrtratTost fringed.) 

aa. Body more elongate, the depth less than half length. 

471. B. miorostomuB (Gill). Maxillary 4^ ; eye 8 to 8^ in 

head. Grayish, with small dark blotches ; two dark spots at base 

C. ; fins specked. Head 4 ; depth 2^. D. 77 to 78. A. 57 to 61. 

Lat. 1. 88 to 41. N. J. to Fla., scarce, (/wcpos, small ; oto/xo, 

mouth.) 

234. LTMANDA Gottsche. (Old name.) 

472. L. fermsinea (Storer). Rusty Dab. Teeth conical, 
close-set, 11 -|- 30 in lower jaw; snout abruptly projecting, leaving 
an angle at its base ; interocular ridge high and narrow, prolonged 
and rugose above opercle. Brownish, with rusty spots ; blind side 
yellow. Head 4 ; depth 2^. D. 85. A. 62. Lat. 1. 100. L. 2 
feet. N. Y. to Labrador. (Lat., rusty.) 

235. PSBUDOPLEURONECTES Bleeker. (^cvd^r, false; 

Pleuronectes,) 

478. P. amerioantis (Walbaum). Winter Flounder. Flat- 
fish. Body elliptical ; interorbital space broad, convex, scaly ; a 
low ridge above opercle. Dark rusty brown, obscurely mottled; 
fins plain. Head 4; depth 2}. D. 65. A. 48. Lat. 1. 83. L. 18. 
Labrador to Chesapeake Bay, common. 

236. UOPSBTTA Gill. (Xcior, smooth; ^rro, flounder.) 

474. Zfc glaoialiB (Pallas). Eel-back Flounder. A<!,Q«!t^i^ 
ragose ridge above opercle; scales in males ctenoid on Xm'Ccl ^\^«^ 
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in 9 mostly cycloid. Dark gray, mottled with darker ; fins 
spotted. Head 3^ ; depth 2. D. 55. A. 40. I^t. 1. 70. L. 12. 
Arctic regions, S. to Cape Cod, our form or variety (L. putnami 
Gill) common from Cape Ann to Nova Scotia; the original glcunalis 
in Alaska. {Pleuronectes glaber Storer.) 

237. OLTPTOCEPHALUS Gottsche. (ykvTrr^s, sculptured; 

Ktifxikfi, head.) 

475. G. oynoglosBtui (L.). Craio-fluke. P. short, not half 
head ; eyes large, 8 in head. Grayish brown, fins spotted. Head 
5; depth 2|. D. 101 to 112. A. 87 to 99. Lat 1. 125. L. 12. 
N. Atl., S. to Cape Cod. (Eu.) (An old name, from Kva>p, dog; 
yKaHTtroj tongue.) 

238. ACHTRUS Lac^pMe. (axcip, without hands.) 
a. Pectoralfl wanting. (Achiitu,) 

476. A. fasciatus Lac^pMe. Sole. Hog-choker. Eyed side 
without black hair-like cilia. Olive-brown, mottled and with about 
8 dark vertical streaks ; vertical fins with dark spots and clouds ; 
blind side usually with round dark spots. Head 4 ; depth 1^. 
D. 50 to 55. A. 37 to 46. Lat. 1. 66 to 75. L. 8. Cape Cod to 
Texas, abundant, ascending rivers. (Lat., banded.) 

239. STMPHTTRUS Rafinesque. (Plagusia Cuvier ; Aphoristia 
Kaup.) ((rvfi<f)va>, to grow together; ovpoj tail.) 

477. S. plaglusa (L.). Tongue-fish. Body broadly lanceo- 
late. Brown, with faint darker longitudinal streaks and with black 
cross-bars; C. similarly colored, never black. Head 5; depth 3 to 
3 J. D. 86 to 95. A. 75 to 80. Lat. 1. 85 to 93. L. 5. Va. to 
Texas, common S. (nkayios, oblique.) 

Order XXIL PLECTOGNATHI, (The Plectognaths.) 

Premaxillaries co-ossified with the maxillaries, and dentary with 
the articular; post-temporal undivided, grown fast to the skull; 
interopercle rod-like ; upper pharyngeals forming vertical trans- 
verse laminae ; skin naked or variously covered with rough scales, 
shields or spines. Vertebrae usually in less than normal number, 
15 to 30. Ventral fins reduced or wanting. 

This group is a modified offshoot of the suborder Epelasmia of 
Acanthopteri. The relations of the Balistidce with the Acanthuridce 
of the latter group are very close. (nkeKTos, joined; yvoBos, jaw.) 

Family XC. BALISTIDJB- (The Trigger-fishes.) 

Body ovate, compressed, covered with scales of varying struc- 
ture. Mouth small, terminal, low; jaws short, each with one or 
more series of separate incisorAikft le^\3Q.\ c^^ '^^rj lii^h. Gill 
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openings small, slit-like. Dorsals separate, the first of 1 to 8 
spines ; 2d D. and A. long ; V. wanting ; pubic bone long, movable, 
with sometimes a spine at its end. Genera 8 ; species 100 ; car- 
nivorous fishes of the warm seas. 

a. Dorsal spines 8 ; body covered with thick, firm scales ; pelvis with a binnt 

spine Balistrs, 240. 

aa. Dorsal spine single, or followed by a rudiment; skin with minute rough 
shagreen-like scales. 
b. Pubic spine present; gill-slit short, nearly vertical. A. 25 to 35. 

MONACANTHUS, 241. 

bb. Pubic spine wanting ; gill-slit long, oblique. A. 36 to 50. 

Aluteba, 242. 

240. BAIilSTES (Artedi) Linnaeus. {paKS>y to shoot; from the 

trigger-like 2d spine of D.) 

a, A groove before eye; larger plates behind gill opening; teeth white; no 
spines on tail. (Balistes.) 

478. B. carolinenslB Gmelin. Leather-jacket. Trigger- 
fish. Soft D. high ; C. lobes elongate in adult. Brownish ; young 
spotted with darker; 2d D. and A. with interrupted brown streaks ; 
C. mottled ; scales on head similar to those on body. Head 3 ; 
depth If D. Ill- 27. A. 25. Lat. 1. 61 to 62. L. 18. Warm 
seas, rarely N. to Cape Cod. (Sw.) 

241. MONACANTHUS Cuvier. (/aoW, one; ^av^a, spine.) 

a. Pubic spine movable ; ventral flap moderate, not extending beyond it ; 
dorsal spine with retrorse barbs. 

479. M. hiflpidua (L.). Fool-fish. File-fish. No recurved 
spines on tail ; first soft ray of D. sometimes filamentous. Dull 
greenish, mottled with darker. Head S^ ; depth 1|^. D. I - 32. 
A. 32. L. 6. Cape Cod to Cuba, common. (Lat., rough.) 

242. ALUTERA Cuvier. (? Skovros, unwashed.) 

480. A. schcepfi (Walbaum). Dull -greenish, marbled with 
darker; D. spine slender, not barbed ; C. long in young, shorter 
with age. Head 3f ; depth 2J. D. I, 36. A. 38. L. 18. Cape 
Cod to Texas. (To Johann David Schopf, a Hessian surgeon in 
the Revolutionary War, and an excellent naturalist.) 

Family XCL TBTRAODONTID.ffl. (The Swell-fishes.) 

Body oblong, little compressed, the skin naked and usually 
prickly ; stomach capable of great inflation ; teeth in each jaw con- 
fluent into two, which form a sort of beak ; no fin spines ; D. oppo- 
site A. ; C. distinct ; V. wanting ; P. short ; pelvic bone moderate. 
Gill openings small; air-bladder present. Genera 7; species 70, in 
warm seas. They are noted for their power oi «w«\!Low\Ti^ ^^\s9 
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which the stomach may be greatly inflated and the fish float belly 
upward out of reach of its pursuers. 

a. Back not carinated, skin without scutes ; nostril on each side with two 
openings. 
b, D. and A. falcate, of 12 to 16 rays; C. lunate; vertebrae 20; nostrils ses- 
sile ; mucous tubes on head very conspicuous. Lagocbphalus, 243. 
bb, D. and A. short, rounded, of 6 to 8 rays; C. rounded; vertebrse 18; 
nostrils at tip of a hollow papilla ; mucous tubes not conspicuous. 

Orbidus, 2k. 

243 UkGOCEPHALUS Swainson. (Xaywr, hare; jce^aX^, 

head.) 

481. L. l8BTigatu8 (L.). Rabbit Fish. Smooth Puffer. 
Tambor. Olive green ; silver-white below; belly with large 3-rooted 
spines ; skin elsewhere smooth. Head 3^ ; depth 4^. D. 14. A. 12 
L. 2 feet or more. Cape Cod to Brazil. (Lat., made smooth.) 

244. ORBIDUS Rafinesque. (Lat., orbis, a sphere.) 

482. O. maculattui (Bloch & Schneider). Common Puffer. 
Swell-fish. Swell-toad. Sides of head and body always prickly, 
as is back from upper lip to D. ; prickles all similar, small, close-set, 
3-rooted, never obsolete. Dark olive above, marbled and dotted 
with black ; black blotches on side forming short cross-bars ; C. 
nearly plain. Head 2f; depth 3. D. 7. A. 6. C. 7. L. 12. Cape 
Cod to S. C, very common. (Tetraodon turgidus Mitchill.) 

Family XCII. DIODONITID.^. (The Porcupine-fishes.) 

Fishes similar to the TetraodontidcBy but having the teeth of each 
jaw grown into one ; body with rooted spines ; stomach less ex- 
tensively inflatable than in the Tetraodontidas. Grenera 3 ; species 
about 10, in warm seas, (dtr, two; 6ba>v, tooth.) 

a. Spines robust, all fixed, and 3-rooted (some of them rarely 4-rooted) ; nasal 
tube simple with two lateral openings. . . Chilomyctebus, 245. 

245. CHILOMTCTERnS (Bibron) Kaup. (x«Aoff, lip ; 

fivKT^pf nostril.) 

483. C. Bchcepfi (Walbaum). Burr-fish. Swell-toad. A 
ridge above eye. Greenish, with series of parallel blackish stripes 
covering most of the body above ; an ocellated black spot above P. ; 
a larger one behind it ; one at base of D. ; a smaller one below it ; 
fins unspotted. Head 2J; depth 3. D. 12. A. 10. L. 6. Cape 
Cod to Texas; very abundant S. (C. geometricus Bloch & Schnei- 
der.) (Farther S. occurs Diodon hystrix L., larger, with longer 
spines, of which some are 2-rooted and movable.) (To Johann 
David Schopf, a Hessian surgeon in the Revolutionary War.) 
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Family XCm. MOLID2Ej. (Thb Head-fishes.) 

Body deep, compressed, truncate behind, so that there is no cau- 
dal peduncle; skin scaleless, rough. Mouth very small, the teeth 
united, without median suture as in Diodontidce, D. and A. of 
soft rays only, confluent around tail, elevated in front. V. wanting; 
pelvic bone small ; belly not inflatable. Three species, placed in as 
many genera; large fishes of the open sea, consisting apparently of 
a huse fish-head to which small fins are attached. 
a. Body ovate, not twice as long as deep; skin thick, leathery, without hexa- 
gonal plates MoLA, 246. 

246. MOLA Cuvier. {Orthagoriscus Bloch & Schneider.) (Lat., 

millstone.) 

484. M. mola (L.). Sun-fish. Head-fish. Mola. Dark 
gray, silver-gray below; a dusky bar along bases of vertical fins. 
D. and A. very high ; form varying greatly with age ; a hump or 
snout above mouth in old specimens. Head 3 ; depth If (in adult). 
D. 17. A. 16. L. 4 feet or more. Pelagic, N. to Cape Cod; not 
rare, sometimes weighing 500 lbs. (Eu.) 

Order XXLH. PEDICULATI. (The Pediculatb 

Fishes.) 

Carpal bones reduced in number and notably elongate, forming a 
kind of arm which supports the broad pectorals. Gill openings re- 
duced to a small pore in or near the axil, behind the pectoral fins ; 
V. jugular, if present; first vertebra united with skull; post-tempo- 
ral broad, flat, simple; pharyngeals reduced in number; spinous D. 
often reduced to isolated tentacles. No scales. 

This singular group is probably a modified off-shoot of the Haplo- 
doci (Batrachidce) or of some similar form. It may fairly be placed 
at the end of the fish-series, as having gone farther in its diver- 
gence from the original fish-stock than any other of the groups called 
" orders " among fishes. It is not however in any proper sense the 
" highest " of the fishes, for some of its peculiarities may be due to 
degradation. Still less is it the order most closely related to the 
higher vertebrates. Most of the Pediculati belong to the tropics 
or to the deep sea. (Lat., pediculatusy provided with a little foot or 
peduncle.) 

Family XCIV. MALTHID2E. (The Bat-fishes.) 

Head broad and depressed, the snout elevated, the trunk short 
and slender. Mouth small, inferior ; gill opening very small, above 
and behind axil of P. Body and head covered with bony tubercles 
or spines. Spinous D. a single tentacle on snout, retractile into a 
cavity beneath a long process on snout. Crenera S; species 10, all 
American. 
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247. BCALTHB Cuvier. (fuiX^y a name of some softrbodied 

fish.) 

485. M. ▼aspertUio (L.). Bat-fish. Diablo. Dark graj, 
reddish below ; forehead produced in a long rough process of yaria- 
ble length. D. I, 4. A. 4. L. 6. Warm seas, rarely N. (Lat, 
bat.) 

Family XCV. ANTBNNABIID^. (The Froo-fishes.) 

Head and body somewhat compressed, the mouth nearly vertical, 
the chin projecting; gill openings small, pore-like, in lower axil of 
P. Spinous D. of 1 to 3 isolated tentacles. Genera 5; species 
40, living in floating seaweed, etc., in warm seas. (Lat., antennOf a 
feeler.) 

a. Head compressed; dorsal spines 3; skin smooth with many fleshy tags; Y. 
long Ptebophbtne, 248. 

248. PTEROPHRYNE GiU. (irrrpoy, wing; ^pvn;, toad.) 

486. P. histrlo (L.). Mouse-fish. Yellowish, much marbled; 
wrist slender. Head 2J; depth If D. Ill- 14. A. 7. V. 5. L. 5. 
Warm seas, occasional N. (Lat., stage-player.) 

Family XCVI. LOPHIID2E. (The Anglers.) 

Head wide, depressed, very large; body contracted, tapering, 
scarcely longer than head ; mouth enormously wide, with a stomach 
proportionate ; teeth very strong, unequal, some of them long, sharp 
canines and most of them depressible ; strong teeth on vomer and 
palatines. Gill openings large, in lower axil of P. Skin smooth, 
with many dermal flaps. Spinous D. of 3 isolated tentacles, and 3 
spines joined by membrane, the first spine enlarged at tip and ex- 
tending over the mouth, said to serve as a bait for smaller fishes. 
One genus with 3 or more species, large fishes of the cool seas, 
remarkable for voracity. 

249. LOPHIUS (Artedi) Linnaeus. (Old name from Xo^or, 

crest.) 

487. L. piscatorioB L. Goose-fish. Angler. Fishing- 
frog. All-mouth. Bellows-fish. Brownish, mottled ; mouth 
behind tongue, unspotted. D. Ill -III, 10. A. 9. V. I, 5. L. 3 
feet or more. N. Atl., S. to Cape Lookout, common N. The eggs 
of this fish are remarkable, in ribbon-like bands, pink in color, 30 to 
40 feet long and a foot in width. These float near the surface in 
summer. (Lat., fishing.) 

With this monstrous creature, unexcelled for pure ugliness in 
the class to which it belongs, we may close the long series of 
£shes. 
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Next come the BatrachianSj animals bearing close relations to 
the " central stem " of the fishes, now represented by the Dipnoi. 
They are decidedly fish-like in their early conditions, but this stage 
is ultimately outgrown. " The undivided cartilaginous coracoid of 
Polyterus (a Dipnoan) has a tubercle articulating with diverging 
rods; in the one we have the rudiment of the humerus, in the 
other the representatives of the ulna and radius, while the undif- 
ferentiated cartilage between the diverging rods is material for the 
carpal bones, and in bones radiating from that cartilage are the 
homologues of the metacarpals. The attempts of a primitive ani- 
mal of such a type to travel on land might develop the fore-limb, 
and a hind one would follow in sympathy with the other. Then we 
would have the first of the quadruped vertebrates," the Batrachians. 
(GUI.) 
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Class F. BATRACHIA. (The Batrachiaks.) 

Cold-blooded vertebrates, intermediate between the fishes and the 
reptiles. They differ from the fishes chiefly in the absence of rayed 
fins, the limbs being usually developed and functional with the 
skeletal elements of the limbs of reptiles, and in the seduction or 
absence of the various bones of the branchial, opercular and sus- 
pensory systems. 

llie Batrachians undergo a more or less complete metamorphosis ; 
the young Q^ tadpoles ") being fish-like and more or less aquatic, 
breathing by means of external gills. These differ from the gills 
of fishes in standing on fleshy processes of the branchial bones and 
not on the bones themselves. In the tadpole, the tail is provided 
with a more or less distinct fin-like membrane, which usually dis- 
appears with age. Later in life, lungs are developed, and in most 
cases the gills disappear. Skin mostly naked and moist, used to 
some extent as an organ of respiration. Heart with t^wo auricles 
and a single ventricle. 

Reproduction by means of eggs which are of comparatively 
small size, without hard shell. These are deposited in water or in 
damp places. In one salamander the young are bom alive. Pro- 
fessor Cope recognizes nine orders of Batrachians, four of these 
being extinct, {parpaxps, frog.) 

Orders of Batraohia. 

a. Body lengthened, with a distinct tail throughout life; hind limbs, if present, 
not especially enlarged. 
6. External gills and gill-clefts persistent throughout life, the gills 3 on 
each side; no eyelids; vertehne amphicoelian ; maxiHary small or 
wanting. 
c. Body eel-shaped, without hind legs; teeth on vomer; floor of mouth 
rough; jaws with homy sheath. . . . Tbaohystomata, XXIV. 
cc. Body salamander-shaped, the hind limbs present; jaws with teeth. 

Proteida, XXV. 
bb. External gills normally disappearing in adult life; limbs 4 (or want- 
ing, present in all our species); jaws with teeth; maxillaries and 

palatines present. Urodela, XXVI. 

aa. Body short, depressed ; tail disappearing with age ; limbs 4, the posterior 
much enlarged Salientia, XXVII. 
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Order XXIV. TBACHYSTOMATA. 

This order contains a single family, (rpaxyg, rough ; arofiOf mouth.) 

Family XCVII. SIRENID2E!. (The Sirens.) 

Body elongated, eel-like, with no posterior limbs, not even a 
vestige of pelvis; head flattened; snout obtuse; mouth narrow, 
jaws with horny sheaths; floor of mouth with teeth or asperities; 
vomer with two large patches ; eye very small ; lips thick ; tail com- 
pressed, finned. Genera 2; species 2, Pseudobranchus striatus 
(LeC), of Georgia, a small species with S toes and with thickened, 
fanctionless gills, and the following : — 

a. Gills laige, bushy, in function throughout life ; toes 4 ; spiracles 3. 

Siren, 250. 

250. SIREN Linnaeus. 

488. 8. lacertina L. Mud Eel. Tail shorter than body, 
pointed at tip. Blackish, sometimes dotted. L. 86. Lowland 
streams and swamps, N. Lid. to N. C. and S. (Lat., like a 
lizard.) 

Order XXV. PBOTEIDA. 

This order contains a single family. 

Family XCYIII. PROTBID-ffi. (The Mud Puppies.) 

Salamanders provided with bushy external gills, and having the 
branchial clefts remaining open through life; teeth well developed; 
limbs 4. Genera 2 ; species 8 or 4. Proteus inhabits caves in S. 
W. Austria, and Necturw the fresh waters of the U. S. Proteus 
is blind, nearly colorless, and has the toes 3-2. 

a. Toes 4-4; tongue large, free in front ; vomerine teeth in one strong series ; 
eyes small, not covered Necturus, 251. 

251. NBCTURITS Rafinesque (1819). (Menobranchus Ilarlan, 
1825.) (Mjxnyr, a swimmer; ovpd, tail.) 

489. N. maculosna Rafinesque. Mud Puppt. (N.) Water 
Doo. (S.) Brown, more or less spotted ; young with traces of a 
lateral band ; giUs large and bushy, bright red, forming 8 tufts on 
each side ; a strong fold across throat ; head broad, depressed ; tail 
much compressed. R U. S., chiefly N. and W. of the Alleghanies, 
abundant in the Great Lake Region. L. 24. (Lat., spotted.) 

Order XXVI. UBODELA. (The Salamanders.) 

Body naked, elongate, subterete; both jaws with teeth; 4 limbs 
present (wanting in the tropical family GaBoUiidaB) ; tail persistent 
through life; no external gills in the normally developed ad^kU 
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This group is divided hj Cope into 7 families, all but one of these 
{Salamandridas) being represented in our fauna. These families 
are based chiefly on technical characters, most of which can be 
ascertained only by a careful study of the osteology. " It may be 
stated as characteristic of the Batrachia in general that their cha^ 
acters cannot be determined without a study of the skeleton/' 
(^Cope.) (ohpd, tail; d^Xor, visible.) 

FamiliM of Vrodela. 

a. Side of neck with a spiracle or rounded opening; no eyelids; veitebrs 
amphicceiian; teeth on front or outer edge of palatines. 1 

h. Limbs rudimentary ; body eel-shaped AifPHiUMiDiB, 99. 

66. Limbs well-developed; body not eel-shaped. Cbtptobbanchid^ 100. 
aa. Side of neck without spiracle in the adult; limbs well developed; evelids 
present; teeth on posterior or inner edge of palatines, 
c. Palatine teeth in a transverse (or posteriorly converging) series, in- 
serted on posterior portion of vomer. 
d, Vertebne amphiccelian (double concave), 
e. Parasphenoid (behind vomer) without teeth; carpus and tarsus 
ossified ; tongue (in our species) large, thick, with radiating folds, 
its margin little free ; digits 4h5. . Amblystomatid^, 101. 
ee. Parasphenoid with teeth ; tongue small, and laigely free. 

P]:4ETHODOirriDiB, 102. 
dd. Vertebrae opisthocoelian (concave behind only) ; teeth on parasphe- 
noid; palatine teeth often wanting; tongue moderate, largely 

free ; toes 5 Desmoonathid^, 103. 

cc. Palatine teeth in two longitudinal series diverging behind, inserted on 
inner margin of two palatine processes ; parasphenoid toothless ; 
vertebrsB opisthocoelian ; skull with a bony post-fronto-squamosal 
arch ; tongue small, laterally free. . . . Pleurodelid^, 104. 

Family XCIX. AMPHIUMID2E. (The Congo Snakes.) 

Body elongate, eel- shaped ; limbs rudimentary, with 2 or 3 toes 
each ; a spiracle on each side of neck ; tongue indistinct, wholly 
adherent; a strong series of vomerine teeth parallel with the teeth 
in jaws. Tail short, compressed. One species, inhabiting the 
ditches and streams of the S. U. S. 

252. AMPHIUMA Garden. (Name unexplained.) 

490. A. means Garden. Congo Snake. Blackish. L. 3 feet 
Ark. to N. C. and S. (Lat., swift-moving.) 

Family C. CRYPT OBRANCHID2E. (The Giant 

Salamanders.) 

Body robust, with well-developed limbs ; an orifice on each side 
of neck usually persistent throughout life ; tongue covering floor of 
mouth; vomerine teeth strong; nostrils very small; no external 
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gOlfl ; toes 4-5. Aquatic. Genera 2, species 2. Megalohatrachus 
maximus of Japan and the following. 

a. Spiracles persistent; gill arches 4. Cbtftobranchus, 2&3. 

253. CRTPTOBRANCHUS Leuckart. (x/jvirro^, concealed; 

fipayxofy gill.) 

491. C. alleganienjiiB (Daudin). Hellbender. Blackish; 
side of body with a thick fold of skin. L. 24. Ohio Valley and 
8., a very unprepossessing but harmless creature. Var. fnseni 
Holbr., brown, pider below, occurs in Tenn. R. 

Family CI. AMBLYSTOMATID2Ej. (The Blunt-nosed 

Salamanders.) 

Yertebrse amphiccelian ; carpus and tarsus ossified ; toes 4-5, 
not webbed; tongue thick; a band of teeth across posterior part 
of vomer ; no teeth on parasphenoids (behind vomer). Grenera 6 ; 
species about 25, mostly -North American. The larvse of Amhlystoma 
often reach a large size before the gills disappear, and sometimes 
breed while in this condition. These were formerly considered 
as forming a separate genus, Siredoriy supposed to be allied to Nee- 
turns, 

a. Tongae sabHsircolar, with radiating folds, its lateral borders free; palatine 
teeth in a long series, continuous or interrupted; tail compressed; mucous 
pores before eye. 
b. Folds of tongue radiating from behind ; palatine teeth extending laterally 

behind inner nares Amblystoma, 254. 

bb. Folds of tongue radiating from the median longitudinal furrow ; series 
of palatine teeth not extending laterally behind inner nares. 

Chondbotub,^ 255. 

254. AlCBLTSTOMA Tschudi. (oft^Xvr, blunt; (rro/xa, mouth.) 
a. Costal grooves 10. 

492. A. talpoidemn (Holbrook). Blackish brown, with gray, 
lichen-like markings; tail short, compressed, 2^ in length; head 
very broad ; body short and squat. Southern, N. to S. HI. (Lat., 
like a mole, tcdpa.) 

aa. Costal grooves usually 11. 
6. Sole with one indistinct tubercle, or none. 
e. Body with gray crosfr«hades. 

498. A. opacnm (Gravenhorst). Black above, with about 14 
bluish gray bars ; belly dark blue ; no dorsal furrow ; no enlarged 
pores on the head ; tail 2^ in total length ; body stout. L. S|. 
Penn. to Wis., and S. 

ee. Body with yellowish spots. 

1 CA^ndrohu is not foand witUn our limits, voA shooIiYiA QnSiS(XM\» 

12 
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494. A. pnnotattim (L.). Spotted SALAMAin>EB. Black 
above with a series of round yellow spots on each side of the back; 
body broad, depressed and swdlen; skin punctate with small 
pores from which exudes a milky fluid; two or three clusters of 
enlarged pores on head ; a strong dorsal groove; tail 2|- in length; 
costal grooves sometimes 10 ; large. L. 6. Nova Scotia to Nebr. 
and S., common. 

495. A. oonspersnm Cope. Lead cdored, with one or two 
series of small yellowish spots along sides ; no dorsal groove ; skin 
smooth; body slender; tail shorter than head and body; tail 2^ in 
length ; small Penn. to Ga. (Lat, sprinkled.) 

bb. Sole with two distinct tabercles. 

496. A. bicolor (Hallowell). Olive brown, yellowish below, the 
yellow rising in blotches on the sides; a few ill-defined yellowish 
spots above; limbs banded; tail yellow with brown spots; body 
stout and heavy. L. 6. N. J. 

497. A. copiannm Hay. Dark brown, yellowish below; no dis- 
tinct spots ; limbs not banded ; tail not spotted ; body very short 
and stout, the distance from snout to axil equal to distance from 
axil to groin ; tail long, compressed. Irvington, Ind., one specimen 
known. (To Edward Drinker Cope.) 

aaa. Costal grooves 12. 

e. Sole with two distinct tubercles ; snoat with mucous pores. 

498. A tdgrinum (Green). Dark brown, with usually many 
irre«^ular yellow blotches, sometimes arranged in cross-bands ; body 
thick and strong; the head comparatively long; tail not much, if any, 
longer than head and body ; color varying from uniform brown to 
yellow, but usually spotted. L. 8. N. E. to Minn, and S., common. 

499. A ziphiaa Cope. Yellow olive, brighter below ; back and 
sides with brown reticulating bands ; head small, blunt ; tail very 
long, much longer than head and body. L. 11. Ohio. {(i<f>iat, 
sword-shaped.) 

ee. Sole with one indistinct tubercle or none; palatine teeth inter- 
rupted. 

500. A. jeffersonieuinm (Green). Olive brown or blackish, 
usually with pale or bluish spots, but sometimes uniform plumbeous. 
Head small, eyes far back ; body slender ; fore limb not reaching 
hinder when appressed. L. 6 to 8. Va. to Ind. and N"., common, 
variable. Prof. Cope recognized the typical variety jeffersonianum, 
Penn. to HI. and N.; var. laterale Hallowell, Canada to Wis., 
with large white spots on sides and tail ; var. fuscum Hallowell, S. 
Ind. to Va., dark brown, a darker band along sides ; var. platineum, 
Ohio to S. 111., with narrower head, 5 J to 6 in length to groin ; plum- 
beous, paler below, sometimes with whitish blotches. (To Thomas 
JeffersoD.) 
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aaaa. Costal grooves 14. 

501. A. mioroBtommn (Cope). Blackisb, usually with plumbeous 
shades and specks ; head small, short, broad ; body slender ; skin 
Tery smooth and slippery ; snout very short, the lower jaw project- 
ing beyond it. Costal grooves 14. Ohio to Kansas and S. (jwcposj 
small ; aT6fiat mouth.) 

Family CIL PLBTHODONTIDuE. 

Vertebrae amphicoelian ; carpus and tarsus cartilaginous ; para- 
sphenoid with one or two laminse which are covered by a coarse 
brush of teeth which look downwards on roof of mouth. The 
species with cylindric tails rarely or never enter water. Grenera 11 ; 
species 35 ; chiefly North American. 

a. Tongue attached by a band ranning from its central or posterior pedicel to 
the anterior margin ; premaxillaries two, with fontauelle. 

5. Toes 4-4 HsMn>ACTTi.n7M, 256. 

bb. Toes 4-5 Plethodon, 257. 

aa. Tongne free all around, attached by its central pedicel only ; toes 4-5, all 
free. 

c. Premaxillaries two, with fontanelle GTRiNOPHiLns, 258. 

cc, Premaxillary single, with fontanelle Spelerpbs, 259. 

256. HEMTDACTYLIUM TschudL (^/u-, half ; ddiavKos, toe.) 

502. H. Bcntatnm (Schlegel). Brown above; snout yellow; 
whitish below, with dots like ink spots ; body short ; tail slender ; 
skin of back with depressions resembling scales. Costal grooves 
13. L. 2^. R. I. to 111., and S. 

257. PLETHODON Tschudi. (vX^s, crowd ; odcov, tooth.) 

a. Costal groove 16 to 18; palatine teeth not extending outward beyond inner 
nares. 

503. P. oinerena (Green). Plumbeous above, often with a 
broad brownish red dorsal band ; belly marbled ; body very slen- 
der ; tail cylindric ; inner toes rudimentary. L. 3^. E. U. S., 
common under logs, etc.; nocturnal in habit and very active. 
(P. erythronotus Green.) 

aa. Costal grooves 14; palatine teeth extending outside of inner nares. 

504. P. slntinoBus (Green). Black, usually with bluish-white 
blotches and specks; stout; tail rounded; inner toes well de- 
veloped. L. 5 to 7. E. U. S., chiefly terrestrial. 

258. GTRINOPHILnS Cope, (yvplpos, tadpole ; <piXos, lover.) 

505. O. porphyrltiona (Green). Yellowish or purplish brown 
above, uregularly blotched with gray ; head broad ; tail rounded at 
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base, not finned. Costal grooves 14. L. 6. Aquatic Yt. to Ala. 
in the mountains. **The only one of our Eastern Salamanders 
which attempts self-defence. It snaps fiercely bat harmlessly and 
throws its body into contortions." (Cope.) (irop^v/xi, purple.) 

259. SPELBRPE8 Rafinesque. (cnrcor, cave ; 4fm€T6¥, reptile.) 

a. Costal grooves 13 or 14; palatine teeth not confluent with sphenoid patches. 
6. Tail about as long as rest of body. 

506. 8. bilineatna (Green). Yellow, with a dark line along each 
side of the back ; belly unspotted ; tail not keeled anteriorly ; costal 
grooves 14, rather faint L. 3. Maine to Wis. and S. 

66. Tail 1| to 2 times as long as rest of body. 

507. 8. guttolineatna (Hulbrook). Yellow, with black band on 
back and one on side ; tail black, barred with yellow ; belly mot- 
tled ; tail keeled ; costal grooves IS. Ohio to N. C. and S. 

508. 8. lonsioanda (Green). Cave Salamander. Orange 
yellow : back and sides with many irregular small black spots ; a 
median dorsal series ; belly spotless ; tail keeled, spotted or barred 
with black. L. 5. Maine to Minn, and S., abundant in caves in 
Ky. and Ind. (Lat., longxis ; cauda, tail.) 

aa. Costal (grooves 15 to 17; tail rounded at base, not keeled; palatine and 
sphuiiuld teeth couthiuous. 

509. 8. ruber (Daudin). Vermilion red, with numerous, crowded 
faint dark spots ; head wide ; tail shorter than body. L. 6. Maine 
to Neb. and S. Var. montanns Cope (Penn. to S. C.) has tail as 
long as body, and lacks the dark bar across eye usually present in 
var. ruber. 

Family CIII. DBSMOGNATHID2E. 

Vertebra; opisthocoelian ; carpus and tarsus cartilaginous ; pala- 
tine teeth few, sometimes wanting ; no crests or other dermal ap- 
pendages developed at the breeding season. Genus 1 ; species 3 ; 
all of the Eastern U. S., the species aquatic, seldom leaving the 
water. In external characters, this family is scarcely distinguish- 
able from the preceding, but the skeletal distinctions are very 
strongly marked. 

260. DE8MOaNATHn8 Baird. (dccrfidr, band ; yvaSos, jaw.) 

a. Costal grooves 13 or 14. 
6. Tail sub- terete. 

510. D. ochrophaBa Cope. Brownish yellow with a brown shade 
on each side ; a yellowish dorsal band ; back with a few spots ; belly 
unspotted ; J with lower jaw toothless behind. L. 3. Scarcely 
aquatic. N. Y. to Ga. in mts. (co^pck, yellowish ; ^xuor, dusky.) 

M. Tail compressed and keeled. 
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511. D. fuBoa (Rafinesque). Brown above, with gray or pur- 
plish spots or shades, becoming blackish with age ; marbled below ; 
eyes prominent ; tail as long as head and body. L. 4. Mass. to 
Ohio and S. ; common in springs ; remarkable for its activity. 
Represented from Ind. S. and W. by var. aarienlata Holbrook, with 
small red spots on sides and sometimes a dark ear-spot. (Lat, 
dusky.) 

aa. Costal grooves 12 ; tail compressed and keeled. 

512. D. nigra (Green). Uniform black; body stout; palatine 
teeth never wanting. L. 6. Penn. to 111. and S., in mountain 
springs. 

Family CIV. PLBURODBLID2E. (The Newts.) 

Vertebrae opisthocoelian ; carpus and tarsus ossified. Palatine 
teeth in two series diverging backward ; no parasphenoid teeth ; 
skull with a bony post-fronto-squamosal arch, a skeletal character 
which separates this family from the European Salamandridce. 
Genera 5; species 16; chiefly of Europe and Asia. 

a. Tongue small, thick, oval, attached by nearly its whole inferior surface; 
toes 4-5, outer and interior on hind foot rudimentary ; tail compressed. 

DiEMICTYLUS, 261. 



261. DIEMICTTLnB Rafinesque. (div, two ; ijfu-, half ; 

ddicrvkos, toe.) 

513. D. viridascens Rafinesque. Newt. Eyet. Eft. Above 
olive green or reddish of varying shades; lemon yellow below; 
each side usually with a row of several rather large scarlet spots, 
each surrounded by a black ring ; back with a pale streak ; belly, 
with small black dots ; head with three longitudinal grooves ; 3 
large pores behind eye. L. 3^. E. U. S., abundant N. and N. E. ; 
in ponds. 

Var. miniatas Rafinesque, the Red Eft, is entirely similar, 
but bright vermilion red, and with the skin rougher. It is found 
in the same region but away from water, under stones, etc., coming 
out after rain. It is probably a form of the preceding, its pecu- 
liarities being due to life out of water. (Lat., greenish.) 

Order XXVII SALIENTIA. (The Tailless Batra- 

CHIANS.) 

Body short and broad ; all four limbs present, the hinder limbs 
long and strong, adapted for leaping; lower jaw usually tooth- 
less; tail wanting in the adult. Young (tadpole) fish-like, with 
broad head, external branchiae, a long tail, no limbs and no tefi.\.Vi\ 
the intestinal canal very iong, adapted for a ve^^UXAft ^<&X\ it^xfi^ 
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tliis form by degrees it derelops into the adult animal, which is 
always more or less frog-like. (Lat., salienSf leaping.) 

FamiliM of Salimtia. 

a. Tongue present, adherent in front, more or less free behind ; eustachian 
tubes widely separated. 
b. Thoracic ^ region capable of expansion : the free and divergent ends of 
the coracoid and precoracoid connected by two longitudinal cartila- 
ginous bands, the cartilage of one side overlapping the other. Toads 
and Tree-toads. {Areifera.) 

c. Upper jaw toothless; toes webbed, not dilated at tip ; paratoids 
(glandular bodies behind ear) generally present; terrestrial. 

BUFOlflDiB, 106. 
cc. Upper jaw with teeth. 

d. Fingers and toes tapering, without viscid disks ; ours with a sharp 

flat-edged spur at heel ; paratoids present; subterranean. 

PELOBATIDiB, 106. 

dd. Fingers and toes more or less dilated at their tips, this dilation 
forming a viscid disk; paratoids none in oar species; chiefly 

arboreal Hyud^ 107. 

bb. Thoracic region incapable of expansion, the two bands of cartilage 
united in a median mass between the adjacent ends of the nearly 
parallel coracoid and precoracoid bones. Frogs. (Ftrmittemia,) 
e. Upper jaw toothless; diapophyses of sacral vertebne dilated (tympa- 
num hidden and toes free in our species). ENorsTOMATiDiB, 108. 
ee. Upper jaw with teeth; no paratoids; toes webbed, and usually fin- 
*" gers also ; tympanum evident ; no viscid disks ; sacral diapoph3rse8 
scarcely dilated Rahidjb, 109. 

Family CV. BUFONID^. (The Toads.) 
Jaws toothless; toes webbed, not dilated at their tips; sacra 
vertebra; with dilated processes; paratoids prominent. Genera 8; 
species 85, in most warm regions, 
a. Snout not pointed ; no lateral fold of skin ; skin more or less warty. 

BuFO, 263. 
262. BUFO Laurenti. (Lat. Toad.) 

514. B. lentiginosuB Shaw. American Toad. Brownish 
olive with a yellowish vertebral line and some brownish spots; 
two black patches below eyes ; tympanum large; adults very 
warty ; young nearly smooth ; a bony ridge above and behind eye ; 
paratoids elliptical. L., 3J. E. U. S., very common, variable; 
the northern form is var. americaniui (Le Conte) having the bony 
ridges moderate, not swollen behind; var. fowleri Putnam, Mass. 
and N., has these crests much swollen and coalescent, "forming 
an osseous boss on the skull." (Lat., freckled.) 

Family CVI. PBLOBATIDuE. (The Burrowing Toads.) 

Upper jaw with teeth ; heel usually provided with a more or less 
developed spur. Genera 8, species 18 ; Europe and America. 

^ To understand the character of the structure here briefly deacribed, the student 
Bboald dissect a toad (arciferons) and atrog ^,JlTml8leTuloX.^ 
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a. Forehead and crown bony, rough ; skin slightly tuberculate ; sacrum not 
co-obtfified with coccyx ; vomer with teeth : heel with a spadelike pro- 
cess covered by a homy sheath; toes more or less webbed. 

Sgaphiofus, 263. 

263. SdAPHIOPUB Holbrook. (o-xa^i;, spade ; vovs, foot.) 

515. 8. holbrooki Harlan. Spade-foot. Olive brown, a 
yellowish band on each side. E. U. S., rare W. of Penn. ; bur- 
rows in the ground ; extremely noisy in spring. " The machinery 
for producing sounds equal to an ordinary steam whistle is ap- 
parently confined to the throat of this rare and curious Batra- 
chian." (Abbott.) L. 3. (To Dr. J. E. Holbrook.) 

Family CVII. HYLID^E. (The Tree Frogs.) 

Fingers and toes more or less dilated into viscous disks at their 
tips ; upper jaw and vomer with teeth ; lower parts usually covered 
with small warts; ear well developed. Genera 14; species 170; 
found in most warm regions, especially abundant in tropical Amer- 
ica; noted for their loud and varied voices, some of them being 
heard at all times from early spring until frost comes. 

a. Disks pmall ; fingers not webbed ; palnstrine. 

b. Toes broadly webbed ; tympanum indistinct. • • . . • Acris, 264. 

66. Toes scarcely webbed; tympanum distinct . . Chorophilus, 265. 

aa. Disks round, conspicuous; fingers somewhat webbed; skin roughened; 

arboreal Hyla, 266. 

264. ACRI8 Dumeril & Bibron. (axpir, locust, from its 

sharp note.) 

516. A. gryllna Le Conte. Cricket Frog. Hind legs very 
long. Brownish above ; middle of back and head bright green 
or reddish brown ; a dark triangle between the eyes ; sides with 
three oblique blotches ; a white line from eye to arm. L. 1^. 
£. U. S., in swamps, not on trees; var. gryllus, S., N. to S. 111. The 
northern form is var. crepitans Baird. Its snout is more blunt and 
the inner surface of thigh not reticulate; its note resembles the 
rattling of pebbles. (ypvKXos, a pig.) 

265. CHOROPHILnS Baird. (xop^j chorus; <^or, lover.) 

517. C. nigritns (Le C). Swamp Tree Frog. Bluish ash, 
a dark dorsal stripe from snout backward, bifurcating above middle 
of body ; a stripe on each side of this and one on side of head 
and body, the latter pale-edged below. L. 1 . Variable. In swampy 
ground, rarely in trees. Its voice is a " rattle with a rising inflec- 
tion at the end *' (fiope), or like the scraping of a CQar«^t(>Q!V&i<^^ 
oomb. 
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266. H7LA Laurenti. (vXi;, forest.) 

518. H. ▼enioolor Le Conte. Cobcmon Tree Toad. Green, 
gray or brown, with irregular dark blotches ; below yellow, behind 
white; tympanum f diam. eye; fingers ^ webbed; skin with small 
warts. L. 2. £. U. S., W. to Kan., very abundant and variable. 
Its '* clear, loud trilled rattle " is heard mostly in the evening and 
in damp weather. 

519. H. piokerlngii Holbrook. Yellowish brown or fawn-color, 
with dusky rhomboidal spots and lines, the latter usually arranged 
in the form of an oblique cross; head with lines; limbs barred; 
tympanum very obscure. L. 1. £. U. S. 

520. H. sqnirella Daudin. Olive green, with irregular dark 
blotches ; a dark bar between eyes ; a white line along upp>er jaw 
to shoulder ; greenish white below, darker behind ; throat witii a 
few dark spots ; legs marked with darker above ; tympanum half 
diam. eye. L. 1 J. Ind. (Brookville, A. W. Butler) to S. C. (Eng. 
squirrel.) 

521. EL andersonii Baird. Deep pesrgreen; sides with irre- 
gular yellow ^pots; a green spot on throat; a purplish band from 
eye to arm ; tympanum \ eye. L. 1^. N. J. to S. C, rare. 

Family CVIII. BNGYSTOMATID2E. (The Toothless 

Frogs.) 
Frog-like Batrachians with the maxillaries toothless and the 
diapophyses of the sacral vertebrae dilated. Genera 18 ; species 
54, chiefly tropical. 

a. Pupil erect; tongue elliptical ; tympanum hidden; toes free; no preco- 
racoids Enoystoma, 267. 

267. ENQ7STOMA Fitzinger. (eyyvr, contracted ; oro/io, 

mouth.) 

522. E. carolinense Holbrook. Snout obtuse, not twice eye; 
skin smooth, a fold across head behind eyes. Brown, dotted with 
paler below. L. 1. S. U. S., N. to Mo. 

Family CIX. RANID-ffl. (The Frogs.) 

Teeth well developed on upper jaw, and usually on vomer also; 
toes 4-5, all more or less webbed; ear well developed. Grencra 18, 
species 250, chiefly of the Northern Hemisphere and the East 
Indies. ]\Iost of them are aquatic, and similar to our common 

frogs. 

o. Vomerine teeth present; no finger opposable to the others; tongue emargi- 
nate behind; hind toes full-webbed Rana, 268. 

268. RANA Linnaeus. (Lat, frog.) 

a, OlandiiJar folds on each side of back more or less distinct; web of feet not 
reaching tip of fourth toe. 
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6. Tympanum smaller than eye. 
c Back with large distinct dark spots, more or less regularly arranged; 
vomerine teeth between the inner nares. 

523. R. areolata Baird. The Northern form is var. drenloaa 
Rice & Davis, thus described : Brownish black, divided by narrow 
clay-colored lines into irregular circular blotches, lai'gest behind; 
arms and legs barred or blotched; head broad depressed ; snout 
very obtuse ; skin coarsely punctate ; a deep hollow between nostril 
and eye ; region above and behind ear swollen ; glandular folds 
large; toes narrowly webbed. L. 3^; leg, 5 J. N. Ind. and 111. 
The typical areolata, from Texas, has spots smaller, bordered with 
white. (Lat, with little areas or spots.) 

524. R. pipiens Schreber. Common Frog. Leopard Frog. 
Green, usually bright, with irregular black blotches edged with 
whitish, these mostly in two irregular rows on back ; usually two 
spots between eyes ; legs barred above ; belly pale ; glandular folds 
large ; head rather elongate. L. 2 J. N. Am., W. to Sierra Ne- 
Tada, very common. (R, halecina and R, virescens Kalm.) 

525. R. palustris Le Conte. Pickerel Frog. Light brown, 
with two rows of large oblong square blotches of dark brown on 
back; one or two on sides; a brown spot above eye; a dark line 
from nostril to eye ; upper jaw white, spotted with black ; head 
short, obtuse ; toes well webbed ; glandular folds low. L. 2|. £. 
U. S., in mountains, etc. (Lat., in swamps.) 

cc. Back with small dark spots or none. 
d. Side of head without distinct dark band; vomerine teeth between the 
inner nares. 

526. R septentrionaliB Baird. Brown or olive with paler 
yermiculations ; sometimes a few dark blotches behind; pale below; 
femur and tibia equal, ^ length of body. L. 2^. Canada to Mon- 
tana. (Lat, northern.) 

dd. Side of head with a dark brown band, wider behind, from snout to 
near shoulder, bordered below by a yellowish white line ; usually 
a black spot at base of arm ; vomerine teeth extending beyond level 
of hinder edge of inner nostril 

527. R sylvatica Le Conte. Wood-Froq. Pale reddish-brown ; 
arms and legs barred above ; head small, pointed ; femur and tibia 
about equal, the latter considerably more than half body; a rounded 
outer metatarsal tubercle present. L. If. E. U. S., W. to the 
plains; common in damp woods; an almost silent frog. 

528. R oantabrlsenais Baird. Very similar to preceding, but 
the tibia hidf length of b^y ; a narrow pale line along thighs be- 
hind ; a dorsal line from snout to arms; back sometimes with dark 
tpots ; no outer metatarsal tubercle. Mass., to Alaska and N. 
(Lat., of Cambridge.) 
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hb, Tyniitanum as large or larger than ey%. 

529. R. olamitana Latreille. Grkkk Fboo. Green or brownish, 
brighter in front ; generally with irregolar small black spots ; arms 
and legs blotched, yellowish or white below; t3nnpanum large; 
glandular folds large ; toes well webbed ; first finger not extending 
beyond second ; tibia and femnr eqoal, ^ body. L. 3. £. U. S., 
in springs, etc. (Lat., calling.) (12. cUmataJ) 

aa. Glandular folds on sides of back obsolete or nearly so; dari^ spots on back 
small; web of feet reaching tip of fourth toe. 

530. R. oateabeana Shaw. Bull-Froo. Greenish, of varying 
shades, with small faint dark spots aboye; head usually bright 
pale green ; legs blotched ; ear large ; toes broadly webbed ; femur 
equal to tibia, not half body. L. 6 to 8. Largest of the frogs ; in 
ponds and sluggish rivers, from Kansas £.; remarkable for its 
sonorous bass notes. (To Mark Catesby, who first figured the 
bull-frog.) 

530 b. R. virgatipes Cope. — No longitudinal glandular fdds 
on back ; tympanum equals eye ; webs rather short, two phalanges 
of fourth toe free ; vomerine teeth between inner nares ; inter- 
ocular space ^ width of eyelid. Color above olive-brown with two 
light-brown longitudinal bands on each side, the inferior band 
bounded below by a wide band of black spots ; limbs blotched with 
black. L. 60 mm. Atlantic Co. N. J. (X. S,} (L. striped-foot.) 

For additional species, see Appendix. 
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Class G. — REPTILIA. (The Reptiles.) 

The Reptiles are cold-blooded air-breathing vertebrates, usually 
scaly or covered with bony plates, never with feathers or hair. 
The limbs when present are usually adapted for walking, sometimes 
for swimming. There is an incomplete double circulation of the 
blood ; the septum between the two ventricles being usually want- 
ing or imperfect. There is no metamorphosis after leaving the 
egg, and tiie eggs are large and mostly provided with a leathery 
skin. The skeleton is usually firm, and the nervous system is 
better developed than in the preceding groups. There are various 
other anatomical and embryological peculiarities of the Reptiles, 
too numerous to be noticed here. We may say however that the 
Reptiles are obviously distinguished from the Birds by the absence 
of feathers, and from the Batrachians by the presence of scales, 
and by the absence of gills after leaving the egg. The extinct 
forms of Reptiles are numerous, and their close relation with the 
earlier birds show the propriety of uniting the two classes in a 
single group, Sauropsida, The three orders represented in our 
fauna are well distinguished from each other. A fourth (Croco- 
dilia) is represented by two species (^Alligator mississippiensis 
Daudin, and the rare Crocodilus americanus Seba,) in the lowlands 
of the South. 

Orden of Beptilia. 

a. Body covered with imbricated scales ; vent a cross-fllit ; bones of skull 
separate; jaws with teeth; dorsal vertebne and ribs movable. 
b. Mouth very dilatable ; bones of mandible (and of head generally) nnited 
by ligaments ; limbs wanting or represented by short spurs on sides of 
vent; no shoulder girdle ; no eyelids ; no tympanum. 

Ophidia, XXVIIL 

bb. Mouth not dilatable; bones of mandible united by a bony suture in 

front; limbs 4 (rarely obsolete) ; shoulder girdle present; eyelids and 

tympanum usually evident LACER'nLiA, XXIX. 

aa. Body short, depressed, enclosed between two bony or cartilaginous shields 
(carapace; plaitron)^ from which the head, limbs, and tail may be pro- 
truded; jaws with a homy shield and no teeth; vent roundish or longi- 
tudinal, plaited. . Tkstcdinata, XXX. 

Order XXVlll. OPHIDIA. (The Serpents.) 

Reptiles with elongate, terete bodies, obsolete limbs, and with an 
epidermal covering of imbricated scales, which is shed as a whole 
and replaced at regular intervals; the mouih -very ^\aXAX^<&\ ^<^ 
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booes of both jaws and of the paUto-pteiTgoid arch freely movable, 
united by ligaments only. Limbs wanting; the shoulder girdle 
wanting; the pelvic girdle usually so, rarely rudimentary, and with 
the hinder limbs represented by small spurs on the sides of the 
vent; vent a transverse slit; tongue forked, capable of protrusion; 
no eyelids, nor external ears. Vftrious anatomical characters dis- 
tinguish the snakes, but the elongated form and absence of limbs 
separate them at once from all our other vertebrates, excepting the 
lizard Ophiosaurw, and this is not in any other respect, snake-like, 
(^r, snake.) 

TandliM of Ophidia* 

a. Biaxillarv horizontal, not excavated; no trace of hinder limbs; no deep 
pit between eye and nostril ; poison fangs wanting, or if present, per- 
manently erect. 
6. Upper jaw with solid teeth only ; no grooved nor perforated fangs. {Non- 

vtnomouM.) Colubrid^ 110. 

66. Upper jaw with a pennanently erect perforated fang in front. {Somewhat 

venomvui.) Elapid^ 111. 

aa. Maxillary vertical ; upper jaws in front with large, erectile perforated 
fangs; fangs not grooved in front; a deep pit on each side behind 
nostril, partly occupying the excavated maxillary. ( Venomous.) 

CROTALIDiS, 112. 

Family CX. COLUBRID^. (The Colubrine Snake8.) 

Both jaws fully provided with teeth, which are conical and not 
j^ooved ; head covered with shields ; no poison fangs ; no spur-like 
appendages to vent; belly covered with broad band-like plates 
(ventral plates or gastrosteges) ; tail conical, tapering ; sub-caudal 
plates (urostej]jes) arranged in pairs. 

A very larjre family comprising 225 genera, and upwards of 700 
species, found in nearly every part of the world, but most abundant 
in warm regions. They differ from the Elapidce in the want of 
erect poison fangs ; from the Crotalidce, in having both jaws fully 
provided with teeth, and in the absence of erectile poison fangs; and 
from the Boidce and their relatives in the want of the spur-like ru- 
dimentary posterior limbs. 

a. Head conic, not distinct from the body, which is cylindric and rather 
rigid. (CalamariincB.) 
b. None of the teeth grooved; scales not keeled; anal plate bifid; inter- 
nasals 2. 
c. Prefrontals 2. 
d. Nasal plate single, pierced by the nostril; lorals present; no pre- 
ocular. 
e. Scales in 13 rows; postorbital single (ventral plates 120 to 135). 

CARpnopHiops, 269. 
ee. Scales in 19 rows; postorbitals 2 (V. P. 170 to 185). 

Abastor, 270. 
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dd. Nasal plates 2, the nostril between them ; a loral plate ; no preocu- 

lar; (scales 15 or 17, V. P. 115 to 126). . . . Virginia, 271. 

cc. Prefrontal single; no preocular; nasal single; (scales 19; V.P. 170 to 

205) Farancia, 272. 

aa. Head more or less distinct from the body which is not speciallj rigid 
(CoroneltituBf^ ColubrifUBj Eomaloptina), 

y. Rostral plate normal, not recurved nor keeled. 
y. Anal plate divided ; head not very short. 
h. Dorsal scales keeled more or less. 
t. Nasal plates 2, the nostril between them. 
j. Prefrontals 2. 
h, Loral plate present. 
L Scales on back and sides all keeled (ventral plates 180 to 170). 
m. Posterior teeth not longer (scales 19 to 21). . Beoina, 277. 
mm» Posterior teeth longer (scales 23 to 31). 

Natbiz, 278. 
//. Scales on sides not keeled; those on back often with the 
keels obscure (V. P. 200 to 270; scales 25 to 29). 

Callopbltis, 279. 
Ih, Loral plate absent (scales 15 to 17; V. P. 125 to 130). 

Storbria, 274. 
jf. Prefrontal single; nasals 2; loral present; no preocular (scales 17; 
V. P. 120 to 130); body slender, the head distinct. 

Haldea, 273. 
u. Nasal single, pierced by the nostril ; loral plate present. 

n. Nasal plate grooved; tail short (scales 19; V. P. 130 to 

140) Clonophis, 275. 

fin. Nasal plate not grooved below nostril ; tail very long, 
about i of length (scales 17; V. P. 150 to 160). 

Ophbodrys, 280. 
hk. Dorsal scales not keeled. 

o. Nasal single, pierced by the nostril; loral present; tail 
long (scales 15 ; V. P. 125 to 140). Liopbltis, 281. 
00* Nasal plates 2, the nostril between them; Ibral pres- 
ent ; preoculars 2. 
p. Head depressed; preoculars nearly equal in size 
(scales 15 to 17; V. P. 140 to 200 or more). 

DiADOPHis, 284. 

pp. Head not depressed; upper preocular much the 

larger; lower sometimes wanting; (scales 17; V. 

P. 170 to 210) Bascanion, 282. 

gg» Anal plate entire. 

q. Dorsal scales all or part of them keeled; head 
rather long. 

1 These three sub-families aro so vaguely bounded that I cannot use their distinc- 
tive cbaracteTB in the key. ProfesKor Cope gives the following definitions : — 

HomaloptifUB. (Qenera 273 tn 278 ) " H>'pupophysefi spinous to caudal region; an- 
terior teeth not enlarged: body not slender; head distinct** 

Colubrimt. (Genera 279 to 2»3.) Head more distinct and elongate; body and tail 
longer: teeth entire, not loncrer in ftont 

C&roneUiiut. (Oenera 284 to 288.) Head slightly distinct, short ; teeth entire^ 
not enlarged in flront. 
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f. Prefrontals 2 pairs ; loral single ; prefrontals 4 or more (scales 25 to 

86; V. P. 200 to 250) Pituophis, 283. 

IT. Prefrontals 1 pair; nasals 2; posterior teeth rather larger; yivipa- 
rous (scales 19 to 21; V. P. 140 to 180). . . Thamnophis, 276. 
fq. Dorsal scales not keeled, rather loosely imbricate; head short (Y. P. 
160 to 240). 
$. Rostral plate not acute. 

t, Loral present (scales 21 to 25) Lampropeltis, 285. 

tt, Loral absent (scales 19) Osceola, 286. 

M. Rostral plate acute, the snout sharp-pointed (scales 19). 

Cemophora, 287. 
ff. Rostral plate (at tip of snout) produced, recurved and keeled; dorsal 
scales keeled; anal plate divided; head broad and short; some of the 
posterior teeth enlarged (scales 23 to 27 ; V. P. 120 to 150). 

Heterodon, 288. 

The following purely artificial key may aid in finding the names 
of specimens ; — 

I. Dorsal scales not keeled ; anal plate bifid, . 

a. Scales 13; V. P. about 130; color brownish • Carphophiops, 269. 
aa. Scales 15 to 17. 

(. Ventral plates about 120; brownish Vxroikia, 271. 

bb, V. P. about 140. 

c. Blackish, with yellow collar Diadophis, 284. 

cc. Green ; no collar Liopeltis, 281. 

bbb. V. P. about 185; blue-black, young blotched. Bascanion, 282. 
aaa. Scales 19; V. P. about 180. 

d. Blue-black with three red lines Abastor, 270. 

dd. Blue-black with square red spots on sides. . . Farancia, 272. 
aaaa. Scales 25 to 29 (median dorsal scales faintly keeled). 

Callopeltis, 279. 

II. Dorsal scales not at all keeled; anal plate entire, 
e. V. P. about 170 to 205 ; snout not sharp. 

f. Scales 19; red, black-banded Osceola, 286. 

Xf- Scales 21 to 25; black, brown, or red, mostly variegated. 

Lampropeltis, 285. 
ee. V. P. 160 to 170; scales, 19; snout sharp; red with black rings. 

Cemophora, 287. 

III. Dorsal scales more or less keeled; anal plate entire. 

g. Scales 19 to 21; V. P. about 155; striped. . . Thamkophis, 276. 
gg. Scales 25 to 35; V. P. about 220; blotched. . . Pituophis, 283. 

IV. Dorsal scales keeled; anal plate hijid, 

h. Scales 15 to 17. 
i. Tail about J of length ; V. P. 155 ; green. . Opheodrys, 280. 
ii. Tail not i of length ; brownish. 

j. Loral absent Storeria, 274. 

if. Loral present Haldea, 273. 

hh. Scales 19 to 21. 
L V. P. about 135 ; blotched Clonophis, 275- 
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kk, v. P. about 150 ; striped Rboina, 277. 

bhh. Scales 23 to 29. 

I. Snout without recurved keel at tip. 
m. y. P. 130 to 160 ; brownish, usually with cross blotches. 

Natbiz, 278. 
mm. y. P. 200 to 240; brown or black, mostly blotched. 

Callopeltis, 279. 
//. Snout recurved and keeled; y. P. 125 to 150. . • Hbtsbodon, 288. 

269. CARPHOPHIOPS Grervais. (Kdfxfios, dry twig ; o<^ir, snake ; 

5^, appearance.) 
a. Frontals, two pairs. 

531. C. amcBims (Say). Ground Snake. Glossy chestnut 
brown ; belly salmon-red ; head very small ; -vertical plate broad ; 
scales 13 ; Y. F. 112 to 131. L. 12. Mass. to 111. and S. (Lat., 
pleasing.) 

532. C. vermis (Kennicott). Worm Snake. Purplish-black, 
belly flesh color, the color extending on sides ; scales 13 ; larger 
than the others. Mo. to Kan. (Lat. worm.) 

aa, Frontals, a single pair. 

533. C. helensB (Kennicott). With one pair of frontals is a 
mere variation of C, amcenus. 

270. ABASTOR Gray. (A coined name.) 

534. A. erythrogrammuB (Daudin.) " Hoop Snake." Blue- 
back; sides with three red lines; belly flesh color, with black 
blotches; eyes very large; nostril in the middle of nasal plate; 
scales 19; V. P. 167-185. L. 25. N. C. to S. 111. and S.; a 
harmless snake concerning which many absurd stories have been 
told. (€pvBp6s, red ; ypafifirj, line.) 

271. VIRGINIA Baird & Girard. 

535. V. Valerias Baird & Girard. Grayish, with minute black 
dots, often in two rows; yellowish beneath; scales 15; V. P. 120 
to 130. L. 12. Md. to 111. and S. (To Miss Valeria Blaney.) 

536. V. elegans Kennicott. Scales very narrow and elongate ; 
olivaceous above, yellowish beneath ; scales 1 7. S. Ind. to Ark. 

272. FARANCIA Gray. (A coined name.) 

537. F. abaonra (Ilolbrook). Horn Snake. Blue-black with 
red, squarish spots on side ; belly red, blotched with black ; eyes 
small; scales 19 ; V. P. 170 to 203. L. 86. S. C. to S. 111. {Nel- 
ton) and S. (aOa^» checker ; ovpd, tail.) 

273. HATiDBA Baird & Girard. (To Prof. Samuel 

S. Haldeman ?) 

638. H. Btriatola (L.)* Brown Snake. Head elongated, 
on a small neck. Eye large. Reddish gray, salmon r^ \^tL<^a>ici\ 
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scales 17; V. P. 110 to 180. L. 10. Va. to Wis. and Texas. 
(Lat., narrowly striped.) 

274. STORERIA Baird & Girard. (To Dr. David HmnphreTS 

Storer). 

539. S. oocipitomactilata (Storer). Red-bellied Snake. 
Greyish or chestnut brown, usually showing a paler vertebral band* 
bordered by blackish dots; obscure dots on side; occiput with 
three pale blotches (a very constant feature) ; belly salmon red ; 
scales 15; V. P. 120 to 125. L. 12. Minn, to Mass. and Ga.; 
abundant £. (Lat., occiput-spotted.) 

540. S. dekayi (Holbrook). Grayish brown; a clay-colored 
dorsal band, bordered by dotted lines ; grayish below ; a dark patch 
on each side of the occiput; scales 17; V. P. 120 to 138. L. 12. 
E. U. S., W. to Rocky Mts. (To James E. DeKay.) 

275. CLONOPHIS Cope. (kKwpIw, a small twig ; Skfus, snake.) 

541. C. kirtlandl (Kennicott). Light reddish brown, with 4 
series of round black spots; belly reddish with a row of black 
spots on each side ; head shining black ; head small ; vertical 
plate broad ; scales 19, all carinated; Y. P. 115 to 140. L. 16. 
Ohio to 111. (To Dr. Jared P. Kirtland.) 

276. THAMNOPHIS Fitzinger. Garter Snakes. 
{Bdfivos, thicket.) {Eutainia B. & G.) 

a. Lateral stripe on 3d and 4th rows of scales. 

b. Scales little or not spotted, in nineteen rows; a dorsal band; body very 
slender, 
c. Stripes alike in color. 

542. T. aauritua (L.). Riband Snake. Chocolate with three 
yellow stripes ; light brown below the lateral stripes ; tail usually 
3| in length ; colors bright; V. P. 150 to 160. L. 36. E. U. S., 
chiefly E. of the Alleghanies, about streams. (Lat., lizard-like.) 

543. T. faireyi (Baird & Girard). Blackish, with three greenish 
yellow stripes ; body relatively stout ; tail less than ^ length ; space 
below bands same color as above ; V. P. 165 to 180. L. 30. Wis. 
to La. (This is identical with T, sauritus,) 

cc. Stripes not uniform in color. 

544. T. prozimuB (Say). Blackish, dorsal stripe brownish yel- 
low ; lateral stripes greenish ; tail ^ of total length ; sides colored 
like back; V. P. 165 to 175. L. 35. Wis. to Mexico. (Lat., 

Dear.) 

66. Scales above and below latetaVWtve N«\V\i ^v\»^«Ax^\»\^M3t %V!^]^ 
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545. T. radix Baird & Girard. Green or black with three 
narrow yellow stripes ; six series of black spots ; scales very rough, 
the outer row broad; colors deep; head short; tail short, 5 in 
length; scales 19 to 21 ; V. P. 150 to 160. L. 25. Wis. to Ore- 
gon. (Lat., root, from Root R., Wis.) 

aa. Lateral stripe on 2d and 3d rows of scales ; body stoutish, the tail 4 in 
length. 
d. Scales in 19 rows. 

546. T. Birtalis (L.). Common Garter Snake. Striped 
Snake. Olivaceous, dorsal stripe narrow, obscure; 3 series of 
small dark spots on each side, about seventy between head and 
vent ; sides and belly greenish ; lateral stripes rather broad but 
not conspicuous; colors generally duller than in the other species. 
V. P. 130 to 160. N. Am., everywhere except in Cal. ; our com- 
monest snake ; very variable. (Lat., like a garter.) 

Prominent varieties are : Var. ordinataf (L.), with the stripes ob- 
scure or wanting and the spots more distinct, square, 85 in num- 
ber before anus; V. P. spotted on sides. Chiefly northeastward. 
Var. dortalii (Baird Si, Girard) has the dorsal stripe broad, and two 
rows of small distinct spots on each side. N. Am., everywhere. 
Var. obfconiB (Cope), uniform brown, the spots obscure, the bands 
distinct. Var. parietalis (Say) has the stripes dull greenish and 
the space between the lateral spots of a more or less vivid brick 
red. Ind. to Cal. 

547. T. batleri (Cope). Lateral stripe on 2d to 4th rows ; 
eye small ; temporals 1 -|- 1 » 1^ scales ; V. P. 144. Olive with 
3 yellowish stripes edged with black. S. Ind. (Named for Amos 
W. BuUer.) 

277. REGINA Baird & Girard. 
a. Postorbitals 2. 

548. R. rigida (Say). Greenish brown ; two brown dorsal bands ; 
a brown spot at base of each scale on sides ; belly yellowish, blotched; 
outer row of scales smooth; scales, 19 ; V. P. 130 to 170. L. 24. 
Penn. to Ga., chiefly E. of mts., W. to Central 111. {Hay.) 

549. R. leberis (L.). Chestnut brown; a yellow lateral band 
and three narrow black dorsal stripes ; belly yellow, with two brown 
bands; scales all keeled; scales 19; Y. P. 140 to 150. L. 24. 
U. S., about streams. (Lat., cast-off snake-skin.) 

aa, Postorbitals 3, the lower very 8mall. 

550. R. grahami (Baird & Girard). Brown; a pale brown 
dorsal band ; besides this two narrow black streaks on each side ; a 
straw-color lateral stripe ; belly unspotted ; scales all strongly 
keeled; head slender; scales 19 to 21; V. P. 160. L. 20. Mis- 
sissippi Valle/, N. to Mich. 

18 
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27a NATRIX LaurentL (7Vc^afia^t» Kohl.) 

a. Scales in 23 to 25 rows. 
b. Rostral plate single. 

651. N. Bipedon (L.). Water Skakb. "Moccasin." Brown- 
ish, back and sides each with a series of large, square, dark blotches 
alternating with each other ; about 80 in each series ; rarely uni- - 
form brownish; belly with brown blotches. Scales^ 23. V. P. 130 
to 150. L. 30 to 60. N. £ng. to Kan. and S.; very abundant 
about streams, feeding on fishes and frogs. Variable ; an unpleasant 
and ill-tempered, but perfectly harmless snake. * Prominent varie- 
ties are var. woodhoosei Baii'd & Girard : color of Sipedon^ a narrow 
whitish line between dorsal blotches. Scales 26. S. 111. to Texas. 
Var. erythrogaster Shaw, uniform red-black above, coppery below ; 
head long ; scales strongly keeled ; Mich, to Kan. and S. 

652. N. fasciatos (L.). Southern Water Snake. Dark 
brown, with transverse black blotches on back and about 35 oblong 
red spots on sides; back sometimes with broken rings of yellow 
dots; belly reddish, usually blotched. Scales 25. V. P. 128 to 
136. S. Ind. {Ridgway) to Texas and S. E., swarming in the 
lowland swamps S., doubtless varying into N. sipedon, 

lib. Rostral plate divided into two by a vertical suture. 

663. N. biaectua (Cope). Olive brown, a row of small blackish 
spots on side ; head and belly nearly plain. V. P. 143. Scales 
25. One specimen from Washington, D. C. 
aa. Scales in 27 to 33 rows. 

654. N. cyclopion (Dumdril & Bibron). Plumbeous, with al- 
ternating blackish vertical bars 1 to Ij scales wide. V. P. 140 to 
150. Scales 27 to 33. S. III. to Fla. (#cv*cX6)>/r, round-eyed.) 

555. N". rhombifer (Hallowell). Brown with about 50 black quad- 
ran^ijular blotches bordered by black lines. Scales 27, all keeled. 
V. P. 140 to 145. Mich, to 111. and S. W. (Lat., bearing rhombs.) 

279. CALLOPELTIS Bonaparte. (/caXor, beautiful ; 

TTcXriy, shield.) 

a. Body without longitudinal brown stripes. 
h. Scales in 25 to 27 rows. 
c. Vertical plate longer than broad. 

556. C. guttatus (L.). Corn Snake. Red brown with a dorsal 
series of large, red, dark-edged blotches; belly checkered with 
black. Scales 27. V. P. 210 to 230. L. 50. Va. and S. (Lat., 
spotted.) 

557. C. obsoletuB (Say). Pilot Snake. Lustrous black, some 
scales white-edged ; belly slaty-black ; median scales of back ob- 
scurely keeled, the rest smooth. Scales 27. Vl P. 235. L. 50 to 
75. Mass. to III. and Texas*, ouft ol o\rc W^^^'e^. ^Tk^akes^ often 

climhin<r trees to a great \ie\^\it \i^ ioWoVvci^ \>aa ^^Y^^-^ivsw-^Ys. 
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rough bark. Yar. confixiis Baird & Girard is ashy gray, with 45 
dark chocolate blotches on back, their edges faintly darker ; two 
smaller series on side ; a dark band between eyes ; belly blotched. 
S. Ind. (Brookville, E. R. Quick) to S. C. and S. W. 
cc. Vertical plate broader than long. 
558. C. vulpinuB (Baird & Girard). Fox Snake. Light 
brown, with quadrate, chocolate^iolored blotches; vertical plate 
broader than long. Scales 25. V. F. 200 to 210. L. 60. Mass. 
to Kan. and N. (Lat.*, fox-like.) 

bb. Scales in 29 rows. 

d. Vertical plate longer thao broad. 

55^. C. emoryi (Baird & Girard). Ashy gray with transverse 
brown blotches ; vertical plate elongated ; 6 or 8 median rows of 
scales only keeled. Scales 29. V. F. 210 to 220. L. 40 to 50. 
Kan. to Texas (extralimital). 

dd. Vertical plate as broad as long. 

560. C. lindheimerl (Baird & Girard). Back and sides with 
black blotches, the interspaces paler; scales edged with white; 
greenish white below ; centres of shields slate color ; about 9 rows 
of scales obscurely keeled. Scales 29. V. F. 225 to 235. S. HI. 
to Texas. (This is identical with C, obsoletus.) 

aa. Body with 4 longitudinal brown stripes. 

561. C. quadrivittatuB (Holbrook). Chicken Snake. Green- 
ish yellow, with two brownish stripes on each side ; straw-color 
below. Scales 27, only 5 to 8 rows keeled. V. F. 280 to 245. 
Va. to Fla. (Lat., four-striped.) 

280. OPHEODR7S Fitzingcr. (^ir, snake ; dpvr, oak.) > 

562. O. aBBtivuB (L.). Green Snake. Head conical, neck 
very small ; bright clear green, yellowish below. Scales 1 7. V. F. 
150 to 1 65 ; tail more than ^ of body. L. 30. Southern N. J. to 
Ind. and S., abundant S. ; a most exquisite little creature, often 
climbing bushes over water. 

281. LIOPELTIS Fitzinger. (Xelor, smooth ; ireXri;, shield.) 

fTcXn;, shield.) 

563. L. vemalis (DeKay.) Grass Snake. Head elongate, 
neck slender; eyes very large; uniform deep green (bluish in 
spirits), yellowish below; tail not (luite J of length. Scales 15. 
V. F. 125 to 140. L. 20. E. U. S., chiefly N. ; a beautiful 
species. 

282. BASCANION Baurd & Girard. (fiaaKOPOi, malignant.) 

364. B. couBtriotor (L.). Black S^xkf.. ^iajy^^kr;^^. 

Lustrous pitch hlatk, greenish below, cli'in awCl \\\ro;jA. NAi\Xfe\ '^^>axv% 
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olive, with rhomboid black blotches; body slender; eye very large. 
Scales 17 (rarely 19). V. P. 170 to 190. L. 50 to 60. E. U. S., 
common £. and S. (Lat., one that hugs.) 

283. PITUOPHI8 Holbrook. (vlrvt, pine-tree ; Stfuf, snake.) 

565. P. melanolenotui (Daudin). Pinb Snake. Bui.l Snake. 
Whitish, with chestnut brown blotches which are margined with 
black, besides 3 series of lateral blotches. Scales 29. V. P. 220 to 
230. L. 60. Pine woods ; N. J. to Mich, and S. QuXas, black; 
XrvKOff, white.) 

566. P. sayi (Schlegel). Western Pine Snake. Chestnut 
brown with many orange cross-blotches and spots; sides mottled 
with black and orange. Scales 25 to 29. Y. P. 220 to 245. L. 
40 to 70. 111. to Kan. and N. W. (To Thomas Say.) 

284. DIADOPHI8 Baird and Girard. (fiid, through; 

Ikfni, snake.) 

567. D. punotatos (L.). Ring-necked Snake. Eye rather 
large. Blue-black above, bright pale Orange below (yellowish in 
spirits) ; each plate usually with a black spot on e.ach side and 
sometimes a median one ; a very conspicuous yellowish ring about 
neck, 2 scales wide. Scales 15. V. P. 140 to 160. L. 15. E. 
U. S. W. to Kan. Represented W. by var. amahilis Baird & Girard, 
slender, with V. P. 180 to 185 ; below darker and more spotted; 
scales on sides considerably larger than those on back. W. U. S., 
E. to Ohio. 

568. D. amy! Kennicott. Lead black; belly spotted and inottled 
with black ; occipital ring narrow, 1^ scales wide. Sciles 1 7. 111. 
to Ariz. 

285. LAMPROPELTIS Fitzinger. (Xa/iTrpor, shining; ireXn;, 

shield.) 

a. Dorsal scales in 21 rows. 
b. Color chiefly black. 

569. L. getuluB (L.). Chain Snake. Thundeb Snake. 
Black with narrow yellowish lines forking on the flanks, each fork 
embracing a large black spot; belly checkered. Scales 21. V. P. 
210 to 240. L. 50. Va. to La., E. of the mountains; variable. 
Represented westward by var. sayi (Holbrook). King Snake. 
Lustrous black, many scales with a yellow spot in the centre, these 
sometimes forming cross-lines on back ; belly blotched. Alleghany 
to Rocky Mts., abundant, N. to Ills. ; a handsome snake, said to 
be an enemy of the rattlesnake. 

bb. Color red or grayish, with dark markings. 

570. L. doliatua (L.). Ui£d S^xtjl^. Co^^ Snake. Red, 
with twenty to twenty-five pairs ol \A?w!k t\w«^, ^^^ «ft\. ^^vOlosvsv^ 
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a yellowish one ; the lines of each pair separate on sides and be- 
come confluent with the nearest one of adjacent pair; head red. 
Scales 21. V. P. 180 to 210. L. 30 to 60. Md. to Kan. and S. ; 
exceedingly variable, running by degrees into the following varie- 
ties, extremes of which bear little resemblance to the typical 
doliatus. (Lat., sorrowful.) 

Var. ooednens Schlegel, the black rings not confluent and usually 
meeting on belly. S. 111. to Fla. and W. 

Var. triangnlus (Boie). Milk Snake. House Snake. Spot- 
ted Adder. . Grayish, with three series of brown, rounded 
blotches bordered with black, about fifty of them in the dorsal 
row ; an arrow-shaped occipital spot ; belly with square black 
blotches. Va. to Iowa, and N. ; very common. 

€M, Dorsal scales in 25 rpwSf 

571. L. rhombomaciilatas (Holbrook). Light chestnut, back 
and sides with 3 series of darker rhomboidal blotches, about 50 in 
dorsal series ; belly obscurely blotched. V. P. 200 to 205. 111. to 
N. C. and S. 

572. L. oalligaster (Say). Light olive gray, with about sixty 
quadrate, chestnut colored, emarginate blotches on back and two 
rows of smaller ones on each side. III. to Kansas and S. {luiKoSi 
beautiful ; ycurnipy belly.) 

286. OSCEOLA Baird & Girard. (Name of an Indian chief.) 

573. O. elapaoidea (Holbrook). Scarlet Snake. Brilliant 
red, with about 18 pairs of jet black rings on body and three on 
tail, each pair enclosing a white ring; the black rings tapering to- 
wards the sides, the white ones spreading ; a yellow collar on upper 
part of neck, bordered by black lines ; rostral plate very broad ; 
resembles closely L, doliatus. Scales 19. V. P. 175 to 180. L. 20. 
Va. to S. lU. and S. 

287. CEMOPHORA Cope, (icrjfios, muzzle ; tf^posy bearing.) 

574. C. oocoinea (Blumenbach). Crimson, with 20 to 26 black 
rings enclosing yellow ones; yellowish below. V. P. 160 to 170. 
S., N. to Ark. (Lat., crimson.) 

288. HETERODON Beauvais. {mpos, different; 3d«iy, tooth.) 
a. Vertical plate in direct contact with frontals. 

575. H. platirhinoB Latrcille. Spreading Adder. Blow- 
ing Viper. Brownish or reddish, with about 28 dark dorsal 
blotches, bt'sides lateral ones and half rings on the tail ; often (var. 
niger) uniform black. Vertical plate longer than broad, about 
etiual to occipitals. L. 30. V. P. 120 to 150. Scales 23 or 25. 
E. U. S., abundant. A ycry variable specieSi nWii wv^'^ \X. <Sftr 
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presses and expands the head, hissing and threatening, but it is 
perfectly harmless. (wXarvt, flat ; pU, nose.) 
aa. Vertical plate encircled by 5 to 10 small plates. 

576. H. Bimtui (L.). Hoo-kosed Snake. Dorsal blotches 
about 85 ; ground color usually pale yellowish brown ; vertical 
plate much longer than occipitals, broader than long. V. P. 115 to 
150. Scales usually 25. Hi. and Wis. to S. C, chie% S. (Lat., 
flat-nosed.) 

Family CXI. ELAPID^. (The Harlequin Snakes.) 

Venomotts snakes, provided with two or more permanently erect, 
perforated fangs in the upper jaw, and usually a series of smaller 
teeth behind them ; scales not keeled ; head usually quadrangular, 
with flat crown and short muzzle ; no loral plate. Genera 3, species 
about 20, chiefly East Indian, a few inhabiting the warmer parts of 
America. 

a. Anal plate entire; sub-caudal plates two-rowed; two nasal plates; inter- 
nasal plate touching the nasal laterally. ••.••• Elaps, 289. 

289. ELAPS Schneider. (Old name of some snake.) 

577. E. fiilvius (L.). Bead Snake. Jet black, with about 
17 broad crimson rings, each bordered with yellow, and spotted 
below with black ; a yellow occipital band ; tail with yellow rings. 
V. P. 200 to 215. U. 32. Scales, 15 rows. L. 30. Va. to Ark. 
and S. A beautiful snake, apparently harmless, although provided 
with venom-fangs. Resembles Lampr, doliatus, (Lat., reddish- 
yellow.) 

Family CXII. CROTALID^. (The Rattlesnakes.) 

Maxillary vertical, without solid teeth, but provided with long, 
erectile, perforated poison-fang on each side in front ; a deep pit 
between eye and nostril, extending into the excavated maxillary. 
Body stout ; head large, flat, triangular, on a slender neck ; pupil 
elliptical, placed vertically. Tail usually provided with a rattle 
composed of horny rings, modified scales. Subcaudal plates gen- 
erally undivided, at least anteriorly. Scales keeled, in all our 
species ; anal plate entire. Genera 12 ; species about 60, all Ameri- 
can, renowned for their venom. All are viviparous. 

a. Tail short, without rattle, ending in a horny point ; top of head with about 
8 symmetrical plates arranged around the vertical plate ; tail not pre- 
hensile Agkistbodon, 290. 

aa. Tail with a rattle. 
b. Top of head with about 8 plates symmetrically arranged ; rattle small. 

SiSTRURUS, 291. 

bb. Top of head covered with small scales ; rattle large. Crotalus, 292. 
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290. AGKISTRODON Beauvais. (afy/cKn-pov^book; ob^Vf tooth.) 
a, Loral plate present. {Agkistrodon.) 

578. A. contortriz (L.). Copperhead. Cotton-mouth. 
Hazel brown; top of head coppery-red; back with a series of 15 
to 25 V-shaped blotches ; belly yellowish, with 35 to 45 dark spots 
on each side; loral plate present. Scales 23. V. P. 150 to 155. 
L. 40. N. £. to Wis. and S. in damp places, becoming rare N.; a 
dangerous reptile. (Lat., one who twists.) 

aa, Loral plate wanting. ( Toxicophis.) 

579. A. piacivoruB (Holbrook). Water Moccasin. Black 
Moccasin. Greenish brown with 20 to 30 dark vertical bars, 
often obscure; belly black and yellow, blotched. Scales 21 to 25. 
V. P. 138 to 145. L. 50. Aquatic, N. C. to S. 111., Ark. and S., 
often resting on overhanging bushes over streams watching for 
frogs and fishes. The most dangerous of our snakes. (Lat., fish- 
eating.) 

291. SISTRURXTS Garman. {(rtlarpov, rattle ; ovpd, tail.) 

580. S. catenatos (Rafinesque). Prairie Rattlesnake. 
Massasauga. Brown or blackish with about 7 series of about 
34 deep chestnut blotches, these blackish exteriorly and edged with 
yellowish ; a yellowish streak from pit to neck ; body sometimes all 
black. Scales 23 to 25. V. P. 135 to 150. L. 30. Prairies, Ohio 
to Min. and S., abundant in grassy fields where not exterminated. 
Another species (5. miliarius L.) occurs S. (Lat, forming a 
chain.) 

292. CROTALX7S Linnseus. (Kp^dKov, rattle.). 
a. Scales in 23 to 25 rows. 

581. C. horriduB L. Common Rattlesnake. Yellowish* 
brown of various shades, with 3 rows of confluent irregular brown 
spots, forming zigzag-shaped cross-blotches ; tail black ; a pale line 
from mouth to eye with a dark patch below. V. P. 165 to 175. 
L. 60. N. Eng. to Rocky Mts. and S. in rocky places; once com- 
mon, but nearly exterminated in well-settled regions. 

aa. Scales in 27 to 29 rows. 

582. C. adamantetui Beauvais. Diamond Rattlesnake. 
Brown, with 3 series of complete brown yellow-edged rhombs* 
V. P. 165 to 180. Va. to Miss, and S. (Lat., diamond-like.) 

" I only know thee humble, bold, 
Haughty, with miseries untold, 
And the old curse that left thee cold, 
And drove thee ever to the sui 
On blistering rocks. . . . 
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Thon whose fame 
Searchest the grass with tongue of flame. 
Making all creatores seem thy game. 
When the whole woods hefore thee ran. 
Asked bat — when all is said and done — 
To lie, antrodden, in the snn ! " — Bret Hartb. 

Order XXIX. liACKBTTLIA. (The Lizards.) 

Reptiles not shielded, wiUi the body usually covered with over- 
lapping scales, mouth not dilatable; tongue iree; jaws always with 
teeth. Limbs 4, distinct, rarely rudimentary and hidden by the 
skin ; shoulder girdle developed. Feet usually with 5 digits, the 
phalanges normally 2, 3, 4, 5, 8, or 4. Tail usually long and in 
many cases very brittle, readily broken by a slight blow; this is 
owing to a thin, unossified, transverse septum, which traverses 
each vertebra. ** The vertebra naturally breaks with great readi- 
ness through the plane of the septum, and when such lizards are 
seized by the tail, that appendage is pretty certain to part at one 
of these weak points." (Huxley.) Vent a cross slit ; quadrate bone 
articulated to the skull. The great majority of the numerous species 
belong to tropical and sub-tropical regions. The few found within 
our limits give but a slight idea of the whole great group. (Lat., 
lacerta, lizard.) 

Fainilies of Laeertilia. 

a, Tonficuc covered with imbricate, scale-like papilln or with oblique plies ; 

cluvicle dilated proximally, often loop-shaped. 

b, Freinaxillary double; temporal fossae roofed over by bone; sternal fon- 

tanelle usually wanting,* (tongue not deeply bifid). . SciNciDiS, 113. 

hb, Premaxillary single; temporal fossse not roofed; sternal fontanelle 

present; (tongue deeply bifid) Teid^ 114. 

aa. Tongue smooth or with villous papillae; clavicle not dilated proximally. 
c. Temporal fossae roofed over by bone; tongue sheathed at tip; body 
with osteodermal plates; (limbs obsolete in our species). 

Anouid^ 115. 
cc^ Temporal fossae not roofed over; tongue thick; (limbs present). 

iGUANIDiB, 116. 

Family CXIIL SCINCID^. (The Skinks.) 

Head regularly shielded ; scales smooth, underlaid by bony plates; 
body fusiform or subcylindrical ; nasal plate single, ungrooved, the 
nostril in the centre; limbs present; toes compressed, 5-5; head 
usually without posterior vertical plate. Genera about 60 ; species 
200; in most parts of the world, 

a. Palate with teeth; two supranasal plates; ear large; its front edge dentate; 

lower eye-lid scaly Eumkces, 293. 

aa. Palate toothless; no supranasal plates ; ear very large, circular, exposed ; 

lower ej'e-lid with a Iransparent ^XaV \jKtfAics«vsiiLK,^94. 
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293. EUMECES Wiegmann. (nffirjiais, of good length.) 

583. E. faaciataa (L.). Blue-tailed Lizard. << Scorpion/' 
Blackish olive, with 5 yellowish streaks, middle one forked on the 
head; tail usually bright blue; old specimens reddish olive, the 
stripes very faint or even wanting; head becoming coppery red with 
age. L. 8 to 11. U. S., £. of the Rocky Mts.; abundant N. to 
N. Ind. ; very variable. (Lat., banded.) 

584. E. obsoletus (Baird & Girard). Greenish white, the scales 
narrowly edged with black. Farieto-occipital and vertical, the 
largest plates on head. HI. (Forbes) to Sonora. 

585. E. anthracinoB (Baird). Bronze, with 4 yellow stripes, 
between and below which are coal-black lines; tail blue. Fenn. to 
Texas, in mountains. (Lat., coal-black.) 

586. E. septentrionaliB (Baird). Olive, with 4 dark stripes 
above ; sides with 2 narrow white lines margined on each side with 
black. Minnesota to Nebraska. (Lat., northern.) 

294. LEIOLOPISMA D. & B. (Xriof , smooth ; Xoiricr/ia, husk.) 

587. L. laterale (Say). Ground Lizard. Chestnut color; 
on each side a black lateral band, edged with white ; abdomen yel- 
lowish ; tail blue below; head short ; limbs weak ; small and slender. 
L. 5. Southern States, abundant; N. to S. Lid. 

Family CXIV. TBIDuaS. 

Tongue flat, elongate, ending in 2 long, smooth points ; its surface 
mostly covered with imbricate scale-like papillss ; teeth not hollow 
at base; premaxillary single; shields of head free from the cranial 
ossification ; limbs present, rarely rudimentary ; clavicle dilated and 
perforated proximally. Grenera 35; species about 110; all from 
tropical America. 

a. Scaly portion of ton^e arrow-headed, bifid, and not retractile posteriorly ; 
tail not compressed; shields of head large, regular; e3'^elids developed; 
ear exposed; a doable collar-fold; scales small; ventral plates large, 
limbs developed; toes 5-5 Cnemidophorus, 295. 

295. CNEBODOPHORUS Wiegmann. (fuo^/Mdo^por, wearing 

leg-armour.) 

588. C. aexUneatufl (L.). Dusky brown, with 3 yellow streaks 
on each side ; the interspaces jet black ; throat silvery ; belly blue 
in breeding f, L. 6 to 9. Conn, to Va., Wis. and Mexico; com- 
mon S. ; very active. 

Family CXV. ANQUID-ffl. (The Slow Worms.) 

Tongue of ?. parts, the posterior larger, thick, covered with YilUr 
form papillie; the anterior thin, emargiQate, co^ec^ m^ «((^'d^<»H 
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extensible and retractile into a sheath formed by a transverse fold 
at anterior extremity of posterior part, this sheath disappearing 
when the tongue is drawn out. Fremaxillary single ; dermal cranial 
ossifications roofing over the temporal fossa ; clavicle slender ; limbs 
present or absent, the shoulder girdle and pelvis always present; 
no abdominal ribs ; bony plates underlying the scales ; vertical plate 
on head present. Grenera 7 ; species 45 ; in warm regions. 

a. Side with a conspicuoas fold; limbs wanting or t^e hinder nidimentaij; 
body snake-like, the tall very brittle ; scales squarish rhomboidal, form- 
ing straight series, in either direction Ophisaurus, 296. 

296. OPHISAURUS Daudin. (^^ir, snake ; travpos^ lizard.) 

589. O. ventralis (L.). Glass Snake. Joint-Snake. Green- 
ish or brownish ; sides largely yellow, with narrow black streaks. 
Dorsal scales in 14 rows or 120 transverse series ; 10 rows on belly ; 
scales on back obtusely keeled, others smooth ; ear much larger than 
nostril. L. 25. Wis. to Kan. and S. 

Family CXVI. IQUANIDuaS. (The Iguanas.) 

Tongue thick, villous, nearly or quite entirely fixed to the floor 
of the mouth, and little if at all notched in front ; pupil round ; eye- 
lids well developed ; scales various, those on head usually small ; 
head generally with an enlarged interparietal scale ; teeth subequal. 
Habits various, mostly Insectivorous. A very large family of 50 
genera and 320 species, swarming in the hotter parts of America ; 
a very few in the East Indies. 

o. Femoral pores absent; toes dilated or depressed, the distal joint narrower, 
cylindrical or compressed, raised above the one before it ; scales small 
or granular ; cf with an inflatable gular sac; tail long, not prehensile; 
lateral teeth tricuspid ; no sternal fontanelle ; tympanum distinct 

Anolis, 297. 
aa. Femoral pores present ; fourth toe longer than third ; lateral teeth tri- 
cuspid. 
b. Head without spines ; no dorsal crest; occipital scale very large, 
c. Gular folds 2, the second denticulated ; dorsal scales minute, uniform ; 
caudal scales small ; tympanum concealed. . . Holbrookia, 298. 
cc. Gular folds none; tympanum distinct; scales keeled, equal; no crest. 

SCELOPORUS, 299. 

bh. Head armed with bony spines ; body short, depressed ; a large sternal 

fontanelle; scales unequal Piirynosoma, 300. 

297. ANOLIS Daudin. 

590. A. principalis (L.). "Chameleon." Grass-green ; head 
brownish, the color changing at times in life to grayish, yellowish, 
bronze, and black ; gular sac crimson when inflated ; head scales 
large and rough; scales of body subequal, keeled. L. 6. Pine 
woods, Tenn. to Cuba ; common S. ; one of the most beautiful of 
lizards. (^. carolinensis Cuvier.) 
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298. HOLBROOKIA Girard. (To Dr. John Edwards Holbrook, 
of Charleston, author of *' North American Herpetology/' etc.) 

591. H. macolata Girard. Gray, paler above, with a row of 
large darker spots on sides ; 1 or 2 black spots on side of belly ; 
scales nearly smooth ; hind leg not reaching eye. S. W. (eztr&* 
limital). 

299. SCELOPORUS Wiegmann. (irKtkos, leg ; ir^^, pore.) 

592. S. undolatus (Daudin). Common Lizard. Swift. 
Greenish, bluish, or bronzed, with black, wavy cross-bands above ; 
throat and sides of belly in f with brilliant blue and black ; dorsal 
scales rather large, strongly keeled, mucronate similar to lateral 
scales ; head shields striated or rugose ; body depressed ; tail slender. 
L. 7. U. S., in forests and along fences, N. to Mich. ; abundant 
S. ; varies greatly in color. 

300. PHR7NOSOMA Wiegmann. (^pvvof, toad ; o-ofta, body.) 

593. P. brevirofltre (Gir.). Ventral scales smooth. Head spines 
small, shorter than eye ; grayish, with large, dark, pale-edged spots. 
S. W. 

594. P. comatmn (Harlan). Common Horned Toad. Ven- 
tral scales keeled ; head with very long spines ; back with spinous 
scales ; gray, with pale dorsal streak and some dark spots. L. 5. 
N. M. to Cal. and S. ; common S. W. ; a most grotesque little crea- 
ture ; terrestrial. (Lat., homed.) 

Order XXX. TESTUDINATA. (The Turtles.) 

Reptiles with the body enclosed between 2 more or less developed 
bony shields, which are usually covered by horny epidermal plates, 
but sometimes by a leathery skin. Upper shield (carapace) 
and lower shield (plastron) more or less united along the sides. 
Neck and tail the only flexible parts of the spinal column; these, 
together with the legs, usually retractile within the box made by 
the two shields. The bony part of the carapace is formed by the 
dorsal and sacral vertebrae, and the ribs co-ossified with a series of 
overlying bony plates, usually accompanied by a marginal row. 
The dorsal vertebrae have their ends flattened and immovably 
united by cartilage, and all of them, except the first and last, have 
their neural spines flattened horizontally so as to form the median 
line of plates. On either side of this series is a single row of ossi- 
fied dermal plates overlying the ribs and corresponding in number 
to the developed ribs, of which there are usually 8 pairs. No true 
sternum ; plastron consisting of membrane bones, of which there 
are usually 9 pieces, — 4 i)airs and a single symmetrical median 



204 REPTILIA: TESTUDINATA. — XXX. 

piece. The osseous plates, both above and below, correspond neither 
in number nor position with the overlying dermal plates. 

Tlie 8kull is more compact than that of the other reptiles. There 
are no teeth, but the jaws are encased in homy sheaths, nsually 
witli sharp cutting edges ; the eye is furnished with two lids and a 
nictitating membrane as in the birds ; the tympanic membrane is 
always present, although sometimes hidden by the skin. Respira- 
tion is effected by swallowing air. (Lat., testudo, tortoise.) 

FamiliM of Toftndiiiata. 

a. Limbs developed as paddles, not capable of distinct movements at wrist or 

ankle-joint; digits flattened, elongated, bound immovably together by the 

integument (Sea Turtles.) 

b. Feet scaleless, the anterior very large. • • Dbrmochelydidje, 117. 

66. Feet scaly ; carapace heart-shaped. ..... CHBLONiiDiB, 118. 

aa. Limbs not in the form of paddles, capable of movement at wrist and 
ankle-joints. (Land and pond-turtles.) 

c. Carapace leathery, its margins flexible; no dermal plates; toes 5-5, 
the claws 3-3; head small, the snout pointed; body very flat. 

TKiomrcHiDiB, 119. 
cc. Carapace firm, ossified; dermal plates present; claws mostly 5-4. 
d. Fingers and toes spreading, not closely bound together, more than 
one joint being free. 
e. Tail very long and strong, with a crest of tubercle^; plastron nar- 
row and small, cross-shaped, with 9 plates (besfdes the bridge); 
head large ; body highest in front. . • . CHELYDBiDiS, 120. 
ee. Tail short, not crested ; plastron broad, 
y. Lower jaw ending in a long sharp point ; carapace highest be- 
hind the middle, its edge not flaring outward; plastron with 9 

or 11 plates Klnosterkid^ 121. 

jy. Lower jaw without long point at symphysis ; carapace highest 
at about the middle, its edge flaring outward; plastron with 12 

dermal plates EMYDiDiS, 122. 

dd. Fingers and toes bound closely together, only the last joint free; 
plastron very broad . • • TssTUDiNiDiB, 123. 

Family CXVII. DBRMOCHBLYDIDuaS. (The Leather- 
Turtles.) 

Sea turtles with the body covered by a smooth leathery skin; 
carapace with several longitudinal ridges witli deep grooves between 
them ; body highest in front and widest just before bridge ; hind legs 
much exposed ; toes without nails ; head short, high, very broad 
behind ; upper jaw with 2 pits and 2 tooth-like projections. One 
species, widely distributed. 

301. DERMOCHELTS Blainville. (bepfiOj skin; xcXvf, tortoise.) 

595. D. coriacea (Vandelli). Trunk-back. Leather-Tur- 
tle. Dark brown. L. 6 to 8 feet. Open sea, N. to Cape Ann. 
(Lat., leathery.) (^Eu.) 
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Family CXVIII. CHELONIIDuaS. (Logger-head 

Turtles.) 

Sea turtles, with the carapace covered with bony plates ; carapace 
heart-shaped, broad and flat, highest in front, widest near middle ; 
head large, jaws without tooth-like projections. Genera 4 ; species 
about 7, of the open sea, coming to shore only to deposit and bury 
their eggs. 

a. Scales aroand large median plate on top of head 13 to 20; plates of carapace 
not imbricate; edge of lower jaw not serrate ; costal plates 5 on each side; 
scales on cheeks small, 15 to 20; head broad. . Tualassochblys, 302 
aa. Scales around vertical plate 7; costal plates 4. 
b. Tomia of lower jaw not serrate; shields of carapace imbricated ; scales on 

cheeks large, 7 to 10; head broad Eretmochelys, 303. 

bb. Tomia of lower jaw serrate; shields of carapace not imbricated; scales 
on cheeks small, 15 to 20 ; head high and narrow. . Chelomia, 304. 

302. THALASSOCHELTS Fitzinger. (daKaaaa, sea; 

XcXvy, tortoise.) 

596. T. caretta (L.). Logger-head Turtle. Scales not 
imbricate ; 2 nails to each foot. Atlantic, N. to Mass. ; reaches 
450 lbs. {Eu.) (An old name.) 

303. ERETMOCHXSL7S Fitzinger. (€p€Tn6s, oar ; x^"^^^-) 

597. E. imbricata (L.). Tortoise-shell Turtle. Hawks- 
bill Turtle. Jaws produced in a beak ; nails two. N. C. to 
Brazil. Smaller and fiercer than the preceding, its scales used in 
making combs. 

304. CHELONIA Brongniart. (xt^^vrj^ tortoise.) 

598. C. mydaa (L.). Green Turtle. Plates thin ; nail sin- 
gle ; bod^ oblong. L. I. to Brazil, herbivorous, reaching 850 lbs., 
and valued as food. (/ivdocA, to be wet.) 

Family CXIX. TRIONYCHID-ffl. (The Soft-shelled 

Turtles.) 

Bodj flat, nearly orbicular ; carapace not completely ossified, the 
ril>s projecting freely towards the outer extremities ; marginal ossi- 
cles rudimentary ; carapace and plastron covered by a thick leathery 
skin which is flexible at the margins. Head long and pointed, with 
a long, flexible, tubular, pig-like snout ; neck long. Feet broadly 
webbed ; toes long, 5-5, but the claws only 3-3. 

Aquatic, carnivorous and voracious; species about 30, in both 
hemispheres. 

a. Nostrils rather under the tip of snout ; nasal septum without an internal 
loDfi^itudinal ridge on each side; head narrow; edge of upper jaw serrate 
behind. Amtda, 305. 
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aa. Nostrils terminal, crescent-shaped; a prominent longitndiual ridge project- 
ing from each side of septum ; head broad ; edge of upper jaw entire. 

AsPIDOlfSCTES, 306. 

305. AM7DA Agassiz. (Lat, turtle.) 

599. A. mntioa (Le Sueur). Leather-Turtle. A depres- 
sion along median line of carapace ; no spines nor tubercles sdong 
anterior margin nor on back. Olive, young spotted ; feet not mot- 
tled below. L. 12. Canada to Ohio R., and N. W. (Lat, un- 
armed.) 

306. ASPIDONECTES Wagler. (atnrUf shield ; yijtmfs, 

swunmer.) 

a. Lower parts of body and feet spotted with dark. 

600. A. apinifer (Le Sueur). Common Soft-shelled Tur- 
tle. Carapace olive brown with dark spots ; head and neck olive 
green with light and dark stripes ; legs and feet mottled every- 
where with dark ; f with the tubercles on the front of the carapace 
smaller than in the 9 1 ^^^ body also longer and the tail extending 
considerably beyond the margin of the carapace. Canada to Ky. 
and Minn., abundant. (Lat., spine-bearing.) 

601. A. nuohalis Agassiz. A marked depression on either side 
of the blunt median keel, which is dilated and triangular anteriorly ; 
spines and tubercles prominent in J. Cumberland and Upper 
Tenn. Rivers. 

aa. Lower parts of body and feet white. 

602. A. agassizi Baur. Tubercles on shell largest in ^; back 
blotched in adult ; young with black spots and ocelli and with 2 or 
3 concentric black marginal linos. S. Ind. to 6a. and La. 

Family CXX. CHBLYDRID-ffl. (The Snapping 

Turtles.) 

Shell high in front, low behind ; body heaviest forward ; bead and 
neck very large, the snout narrowed forward; jaws strongly hooked, 
and very powerful ; tail long, strong, with a crest of horny, com- 
pressed tubercles ; plastron small, cross-shaped, with 9 plates be- 
sides the very narrow bridge. Claws 5-4, strong, the web small. 

Large turtles of great strength and voracity, chiefly aquatic ; 2 
of the 3 species are American, the third (Platysternuni) is from 
China. 

a. Eyes close together, partly superior; head covered with soft skin ; tail with 
two rows of moderate scales beneath ; ridges of carapace becoming obsolete 

with age ; jaws moderately hooked Chelydra, 307. 

aa. Eyes distant, lateral ; head very large, covered with smooth, symmetrical 
plates ; tail with many small imbricate scales beneath ; carapace with 3 
large persistent keels ; jaws very strongly hooked. 

Macrochelts, 308. 
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307. CHXSL7DRA Schweigger. (x^v^y turtle ; vdapf water.) 

603. C. serpentina (L.). Common Snapping Turtle. Dusky 
brown ; head with dark spots. L. 25 or more. Canada to Equador, 
everywhere abundant about water. 

308. MACROCHEL7S Gray. (fiaKpo^, large ; x^^^^O 

604. M. temmincki (Harlan). Alligator Snapper. Black- 
ish ; head with many fleshy slips. Gulf States, N. to Wis. L. 40 
or more ; ^* perhaps the most ferocious, and, for its size, the strong- 
est of reptiles." 

Family CXXI. KINOSTBRNID-ffl. (The Box Turtles.) 

Carapace rather long and narrow, the outline usually rising 
gradually from the front to a point beyond the centre of the shell, 
then abruptly descending ; the bulk of the body therefore thrown 
backward ; margin of the carapace turning downward and inward 
rather than outward ; plastron proportionally large, covered with 7, 
9 or 11 horny plates, the anterior pair coalescing into one ; anterior, 
and sometimes also posterior lobe of plastron, often movable upon 
the fixed central portion ; head pointed ; jaws usually strong ; eyes 
far forward ; limbs slender ; feet short. 

Turtles of small size, chiefly American. 

a. Plastron with its anterior and posterior lobes nearly equal in length, both 
freely movable and capable of closing tlie shell; posterior lobe emarginate 
behind, its angles rounded ; carapace without traces of keel in adult. 

KiNOBTERKON, 309. 

aa. Plastron with its posterior lobe longer than anterior, truncate behind, its 
posterior angles not rounded; lobes of plastron little movable, incapable 
of closing the shell; carapace more or less keeled, at least when young; 
head very large, with strong jaws Aromochblts, 310. 

309. KINOSTERNON Spix. (iciWo), to move ; artpvov, breast.) 

605. K. pennaylvanicum (Bosc). Mud Turtle. Shell dusky 
brown ; head dark, with light dots. L. 4. N. Y. to Fla. 

310. AROMOCHEL7S Gray. (&p<ofta, odor ; x^'^vf.) 

606. A. odoratua (Latreille). Musk Turtle. Stink-pot. 
Shell dusky, clouded, sometimes spotted ; neck with two yellow 
stripes, one from above eye, the other from below ; head very 
large with strong jaws ; carapace with traces of a keel, but the 
plates not imbricated ii\ the adult ; no point at symphysis of upper 
jaw ; odor strong, musky. L. 6. £. U. S., abundant, W. to N. HI. 
{Rice & Davis.) 

607. A. oarinatua Gray. Plates of carapace overlapping more 
or less, each one edged with black and marked with radiating black 
stripes ; neck unstripcd ; a point at symphysis of upper jaw. La., 
N. to N. lU. (Rice & Davis,) 
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Family CXXIL EMYDIDiES. (The Pond Turtles.) 

Carapace ovate, broadest behind, the margin having a tendency 
to flare outward, highest near the middle and usually not strongly 
convex ; plastron covering the whole under surface, its plates twelve 
in number ; sometimes the anterior lobe (and rarely the posterior 
also) movable on a transverse hinge, enabling the animal to com- 
pletely close the shell. Toes broadly webbed in the aquatic species; 
scarcely webbed in the others. The pond turtles feed largely upon 
animals, but they rarely catch active prey. Most of them will not 
bite except under much provocation. Species about 80, widely dis- 
tributed, inhabiting marshes, ponds, and the shores of still streams ; 
a few are strictly terrestriaL 

a. Plastron without hinge, immovably joined to carapace. 

b. Alveolar surface of jaws broad; carapace depr^sae^; toes short, broadly 

webbed. 

c. Alveolar surface of jaws smooth, a deep groove in front; upper jaw 

not notched in fr<Hit; head covered with soft skin; carapace more or 

less keeled. . .^ . Graptbmts, 310 (6); Malaclbmmts, 311. 

ce. Alveolar surface of upper jaw divided by a longitudinal ridge parallel 

to margin ; upper jaw notched in front; head with thin hard skin ; 

carapace scarcely keeled • . • Pseudemts, 312. 

bb. Alveolar surface of jaws narrow. 

d. Carapace depressed (never keeled) ; toes strong, broadly webbed, the 

hind feet largest; alveolar groove of jaws well marked, except in 

front ; upper jaw notched in front. . . • Chrtsemts, 313. 

dd. Carapace considerably arched; feet subequal, the toes narrowly 

webbed Clemmys, 314. 

aa. Plastron with a movable transverse hinge across its middle; a movable 
cartilaginous lateral suture uniting plastron with carapace, 
e. Body depressed;. plastron emarginate behind; toes well webbed. 

Emydoidsa, 315. 

ee. Body short and high; plastron rounded or truncate behind; toes 

scarcely webbed; not aquatic Tebbafene, 316. 

310 b. GRAPTEMYS Agassiz. (ypaTrrosy engraved.) 
(Lower jaw with a spoon-shaped dilatation at tip.) 
a. Middle series of plates on carapace scarcely imbricated. 

608. O. geographicua (Le Sueur). Map Turtle. Dark 
olive brown with greenish and yellow streaks and reticulations, 
especially distinct on neck, legs, and edges of carapace ; plastron 
yellowish ; carapace strongly notched behind and usually decidedly 
keeled. Miss. Valley, E. to N. Y., common W. 

aa. Middle series of dorsal plates distinctly imbricated. 

609. G. pseudogeographicna (Holbr.). Similar but grayer, 
the markings on the shell palftT,\eaa d^sXvcLCt. a.\id in larger pattern ; 
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keel of carapace stronger, each plate of the vertebral series with a 
blackish projection behind, which is more or less imbricated over 
the succeeding plate ; plastron yellowish, marbled with blackish ; 
head, neck, and legs with bright yellow stripes. TV is. S. W. 

311. MALACLBBflMTS Gray. (/iaXajcof, soft ; icXc/i/iw, 

tortoise.) 

(Lower jaw without spoon-shaped dilatation ; the catting edges smooth.) 

610. M. centrata (Latr.). Salt-marsh Turtle. Diamoxd- 
Back. Greenish or dark olive, rarely black ; plates, both of cara- 
pace and plastron, usually with concentric dark stripes; shell 
smooth or with concentric grooves. N. Y. to Texas, along the 
coast; valued as food. 

312. PSZSX7DZSM7S Gray. (V^cvdijff, false; ttiwy a mud turtle.) 

a. Loose skin between legs without scales; ridge in alveolar surface tubercu- 
late; young marked with confluent, lozenge-ehaped figures. 
b. Jaws coarsely serrated; symphysis of upper with prominent hook. 

611. P. mbriventris (Lee.). Red-bellied Terrapin. Dusky, 
with irregular red markings above ; marginal plates with much red ; 
plastron red or partly yellowish ; head and neck brown, with red- 
dish lines ; variable. N. J. to Ya. 

bb. Jaws not serrated. 

612. P. hieroglyphica (Holbrook). Shell smooth, depressed; 
olive brown, variously marked with reticulated or concentric 
yellowish lines ; plastron yellowish ; head and neck with yellow 
lines ; head small. N. Y. to Wis. and S. 

aa. Loose skin between legs not scaly; ridge in alveolar surface not tubercu- 
lar ; edge of marginal plates notched. Vertebral plates with length- 
wise bands, other scales with transverse bands, these growing obscure 
with age. 
c. Carapace not keeled. 

613. P. trooflti (Holbrook). Tellow-bellied Terrapin. 
Greenish-black, lateral plates with horn-colored lines and spots; 
plastron dull yellow, with large, black blotches ; throat with green- 
ish stripes; shell never keeled. Miss. Valley, N. to HI. 

614. P. elagana (Wied). Brown, with yellowish wavy lines and 
blotches ; a red or yellow band on each side of neck ; plastron 
yellow with a dusky blotch on each plate. 111. to Idaho, and S. 

ee. Carapace strongly keeled. 

615. P. aoripta Schopf. Dark brown, with irregular yellow 
stripes; plastron yellow with small black blotches in front; head 
and neck black, with yellow lines; carapace wrinkled. Ya. 
to Fla. 

14 
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313. CHR7SEMTS Gray. (xpwr6s, gold; ^fiCs.) 

616. C. picta (Hermann). Painted Turtle. Mud Turtle. 
Greenish black ; plates margined with paler ; marginal plates 
marked with bright red; plastron yellow, often blotched with 
brown. L. 8. E. U. S., one of the most common turtles. (Lat., 
painted.) Westward it gives place to — 

617. C. marginata (Agassiz). Plates of carapace alternating 
or in quincunx, the lateral rows out of line with the middle one, 
instead of forming sets of three as in the eastern form ; lateral 
plates with strong concentric striae. W. N. Y. and W., common. 
Perhaps a variety of the preceding, but I have seen no inter- 
gradations. 

618. C. belli Gray. No red markings. Minn, to Ore. 

314. CLEMM78 Wagler. (KUfifivs, tortoise.) 

a. Carapace ustially more or less keeled ; upper jaw deeply notched and arched 
downward. 
b. Head not notably narrower below than above. 

619. C. muhlenbergi (Schweigger). Brown with yellowish 
markings ; plastron black with yellowish blotches ; an orange spot 
on each side of neck ; plates of back plain or concentricaDy grooved. 
L. 4J. E. Penn. and N. J. 

bb. Head decidedly narrower below than above. 

620. C. insculptuB (Le Conte). Wood Tortoise. Shell car- 
inated, its plates marked with concentric striae and radiating black 
lines; reddish brown ; plastron with a black blotch on each plate. 
L. 8. E. U. S., E. of Ohio, in woods and fields. (Lat., engraved.) 

aa. Carapace not keeled; upper jaw slightly notched, its edge nearly straight. 
(Nanemys Agassiz.) 

621. C. guttatus (Schneider). Speckled Tortoise. Black, 
with round orange spots, these spots rarely obsolete ; plastron 
yellow, blotched with black. L. 4^. E. U. S., W. to N. Ind. 
(Levette), abundant E. (Lat., spotted.) 

315. EMYDOIDEA Gray, (e/xuy, a mud turtle.) 

622. E. blandingi (Holbr.). Black; usually with yellowish 
spots ; plastron yellowish with black blotches ; head with yellow 
spots ; young nearly circular, and black. L. 8. N. Y. to Wis., 
scarce. 

316. TERRAPENE Merrem. 

623. T. Carolina (L.). Common Box Turtle. Colors very 
variable, chiefly blackish and yellowish ; no two alike in pattern ; 
iris red in $ ; hind feet with 4 toes ; young keeled, the keel grow- 
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ing obscure with age. N. Y. to Mo. and S., in dry woo<ls. Repre- 
sented S. by T. trinngms (Agassiz). Hind feet mostly d-toed ; 
color pale yellowish, with few spots. Southern, N. to Penn. 

624. T. omata Agassiz. '* Shell round, broad, flat, without keel, 
even when young." Iowa and W. 

Family CXXUI. TESTUDINIDuaS. (The Land 

Tortoises.) 

Carapace strong, thick, ovate, generally very convex and falling 
off abruptly at both ends ; caudal shields united into one ; plastron 
very broad, covering the whole under surface, the anterior part 
sometimes movable on a transverse hinge. Legs and feet club: 
shaped; toes firmly bound together by the integument, only the 
blunt claws being exserted. 

Herbivorous Turtles, entirely terrestrial, inhabiting the warmer 
parts of both continents ; about 20 species are known« 

317. OOPHERUS Rafinesque. 

625. G. polyphemoB (Daudin). "Gopher Turtle.*' Brown- 
ish, head almost black ; yellow below ; fore limbs large and strong ; 
hinder short, rounded ; plastron projecting forward beyond cara- 
pace. L. 15. S. States, N. to N. C., in pine barrens; herbivo- 
rous and gregarious ; burrows in the ground like a wood-chuck. 
(ir6kv<f>r)fjL0Sy croaking.) 

Passing over the order Crocodilia, the highest in development 
among the recent reptiles, an order having no representatives 
within our limits, we take up next a group originally an offshoot 
from the Reptilian series, but now, if only living forms were taken 
into consideration, one of the most sharply defined of the classes of 
Vertebrata, the Birds. 

(For additional species of Reptilia, see Appendix.) 
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Class H. — AVE8. (The Birds.) 

A Bird may be defined as an air-breathing vertebrate with a 
coveriDg of feathers ; warm blood ; a complete double circulation ; 
the two anterior limbs (wings) adapted for flying or swimming, the 
two posterior limbs (legs) adapted for walking or swimming ; respi- 
ration never effected by gills or branchiss, but, after leaving the egg, 
by lungs, which are connected with air cavities in various parts of 
the body. Keproduction by eggs, which are fertilized within the 
body and hatched externally, either by incubation or exposure to 
the heat of the sun ; the shell calcareous, hard and brittle. 

Much more might be added, but the obvious character is this : 
All Birds have feathers, and no other animal has feathersy or, as 
Stejneger puts it, " A bird is known by its feathers." There is 
probably no other character of importance which distinguishes 
birds living and extinct as a whole, from the Reptilia, 

The classification of this group, as of most others, is still in an 
unsettled condition. Strictly speaking, the existing members of 
the class are so closely related that they might, with propriety, be 
combined into one order, which, by Professor Gill, has been named 
EuRHiPiDURiE. At present, however, the term "order" may be 
applied to the groups so designated below, without thereby imply- 
ing any structural differences such as separate the " orders " of 
Reptiles or even of Fishes. The Eurhipidura: are made a sub- 
class by Stejneger, while Coues divides them into two " sub-classes," 
the Ratilce (Ostriches, etc.), and the Carinatce, To the Carinatce, 
characterized by the keeled sternum and more or less developed 
wings, all American birds belong. (Lat., avis^ bird.) 

The " orders " of the Carinate Birds, as now adopted, are rather 
temporary, pending investigation of certain groups. They are also 
in a degree conventional, some of them being admittedly unnatmral 
in their composition, while none of them represent any such struc- 
tural differences or differences of such long standing in time as 
those which characterize the orders of Mammals or Reptiles, or most 
of the orders of Fishes. For reasons which have been elsewhere 
given, I follow in this work without exception the classification, 
sequence, and nomenclature adopted by the American Ornitholo- 
gists' Union. A system in aom^ xCiS^QX,^ xsiot^ ycl ^Rfto^d with 
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modern investigations is outlined by Stejneger in the Standard 
Natural History. The following largely artificial key to the 
Orders recognized by the Am. Orn. Assoc, is partly arranged from 
the key given by Kidgway (Man. N. Am. Birds). 

Orders of Ayes. 

A. StEBMUM keeled: (CABINATiS). 

a. Feet totipalmate, the hind toe well developed and all four toes full-webbed ; 

palate desmognathous Steganopodes, XXXTV. 

•a. Feet not totipalmate, the hind toe, if present, not connected with the 
others. 
b. Feet palmate, the anterior toes full-webbed or nearly so (or lobate, with 
the claws broad, nail-like) (tarsus not specially elongate, and the tibia 
little if any naked below, in our species). 
c. Bill not lamellate, its cutting edge entire; schizognathous. {Ctcomor^ 
pha Huxley, Stejneger.) 
d. Legs inserted far behind the middle of the body, which in standing 
position is more or less erect. ..... Pyoopodes, XXXI. 

dd. Legs not inserted far behind the middle of the body, which in a 
standing position has its axis nearly horizontal; wings usually 
very long. 

6. Nostrils not tubular Lonoipennes, XXXII. 

€e. Nostrils tubuUr Tubinares, XXXI II. 

cc. Bill lamellate, its cutting edges serrated or fringed. - 

Ansebes, XXXV. 
bb. Feet not palmate (with rare exceptions), the toes cleft, or webbed at 
base or on sides (full-webbed only in a few waders, with very long 
tarsus and the tibia partly naked). 

/. Waders, tibia usually more'or less naked below; the tarsus more 
or less elongate. 
g. Hind toes well developed and usually inserted on same level 
as anterior toes, the claws never excessively lengthened; 
loral or orbital regions or both naked ; desmognathous. 

Herodiones, XXXVI. 
gg. Hind toe, if present, small and inserted above level of the 
the rest (or else size moderate). L. less than 36 inches; the 
loral and orbital regions feathered, the middle claw not pec- 
tinate); schizognathous. (Gralla.) 

k. Hind toe short and elevated (or if the bird is less than 
3 feet long, the hind toe almost on the level of anterior 

toes) PALUDICOLiE, XXXVII. 

hh. Hind toe (if present) short and distinctly elevated (length 
never more than 2 feet). . . LimicoluK, XXXVIII. 
jQT. Not waders; tibia mostly entirely feathered ; tarsus not greatly 
elongate. 

t. Bill strongly hooked, with a distinct cere at base; 
desmognathous. 
/. Toes 3 in front; 1 behind, the outer toe sometimes 

reversible Raptorss, XLI. 

jj. Toes 2 in front; 2 behind, IbA ovil^t \«a ^txcat 
nently reversed '?w:rtKSsv3AJ\» 
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it. Bill not both strongly hooked and cered. 
k. ilind toe short, decidedly elevated; toes semlpalmate; no soft membrane 

about nostrils; schizognathous Gajaaum^ XXXIX. 

kk. Hind toe little if at all above level of the rest (rarely absent). 
/. Nostrils opening beneath a soft swollen cere-like membmne; hind 

claw short; doves Columb^ XL. 

U. Nostrils not opening beneath a swollen membrane or cere, 
m. Hind claw not longer than the others; mostly desmognathoos. 
(Picaria.) 

n. Wings not very long; gape not very wide nor deeply cleft. Feet 

zygodactyle or syndactyle. (Toes 2 in front, or if 3, then the 

outer and middle toes connected for at least half their length 

in our species.) 

0. Tail feathers soft; bill not chisel-like. . . Coccyges, XLIII. 

00. Tail feathers stiff and pointed; bill adapted for striking or 

boring Pici, XLIV. 

nn. Wings very long, with 10 primaries (tail of 10 feathers and bill 
fissirostral, or else secondaries 6 and bill tenuirostral); toes 3 
in front, 1 behind, the hinder a little elevated. 

Macrochires, XLY. 

mm. Hind claw at least as long as middle claw; toes always 3 in front, 

1 behind, cleft to the base or with the basal joints only inmiov- 

ably coherent; palate legithognathous. . . Passsbbs, XLYI. 
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Feet palmate or lobate; tibia feathered, included in the skin 
nearly to the heel-joint, hence the legs set far back, so that the birds 
are scarcely able to walk at all on land ; hind toe small and ele- 
vated, or wanting ; nostrils developed ; bill horny, not lamellate or 
serrate ; no gular pouch ; palate schizognathous ; wings very short ; 
tail very short or rudimentary. 

This is apparently not a natural order. Stejneger (following 
Huxley) unites the Pygopodes, Longipennes and Tubinares in one 
order, Cecomorphce. He remarks : " The fact is that not only 
are the gulls very nearly related to the auks, but their affinities 
with the Grallce through the plovers are unmistakable. On the 
other hand, the grebes seem to be only distantly related to the other 
* Pygopodes ' and the puffins and albatrosses similarly so to the 
Longipennes or gulls." The Pygopodes are water birds, expert 
divers, feeding chiefly on fishes, (trvyrj, rump ; ttovS) foot.) 

Families of Pygopodes. 

a. Tail feathers wanting; anterior toes lobed, the claws very broad, flat, 

rounded at tip, resembling human nails Podicipid^, 124. 

aa. Tail feathers developed, but short. 

^. Toes 4 ; the hind toe present Gaviid^e, 125. 

A5. Toes 3, the hind toe wanting kLKVQ».A*2fi. 
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Famuy CXXIV. PODICIPID-ffl. (The Grebes.) 

Bill slender, or stout ; lores naked ; head often with crests, ruffs 
or ear tufts in the breeding season. Under plumage dense, lustrous, 
mostly white. Wings very short; tail rudimentary, without dis- 
tinct quills. Feet four-toed, lobate, the toes webbed at base ; toes 
flattened, provided with flat claws resembling human nails ; tarsus 
seutellate, compressed. Genera 2 ; species about 20 ; in ^ parts 
of the world, chiefly about fresh waters ; nest usually a floating 
mat of rushes. 

a. Bill slender, straight, rather acute; its length more than twice its depth 
at base ; head in breeding season with conspicuous crests or ruff. 

6. Neck nearly as long as body ^chmophorus, 318. 

bb. Neck much shorter than body C!oltmbu8, 319. 

aa. Bill stout, somewhat hooked ; its length not quite twice its greatest depth ; 
no mff norcrest Podiltmbus, 320. 

318. JBCHMOPHORUS Coues. {alxM, spear ; ^pof, bearing.) 

626. JB. ocoidentalia (Lawrence). Western Grebe. Slate- 
color ; satin-white below. L. 26. W. 8. B. 2f. Minn, to Mexico 
and W. 

319. COLTIHIBUS Linnaeus. (icoXv/A^off, diver.) 
a. Bill about as long as head. (Colymbut,) 

627. C. holbolli (Reinhardt). Red-xecked Grebe. Upper 
parts brown ; front and sides of neck brownish red ; head ashy 
gray, its top blackish ; crests and ruffs not large ; below silvery, 
the feathers gray within. L. 18. W. 8. B. 2. N. Am., U. S. 
in winter. (To the Danish naturalist, C. Holboll.) 

aa. Bin much shorter than head. {Dytes Elaup.) 

628. C. auritos L. Horned Grebe. Dark brown ; head glossy 
black in ^ ; a buffy patch above and behind eye ; fore-neck, 
breast and sides brownish red ; bill compressed, deeper than wide 
at base, black, tipped with yellow ; ruffs very large, in dense tufts. 
L. 14. W. 6. B. 3|. N. U. S. and N. (Eu.) (Lat., having 
large ears.) 

629. C. nlgrlooUis (Brehm). Eared Grebe. Crest of ^ in 
the form of a fan-shaped patch ; head, throat and breast black in 
^ ; bill depressed, wider than deep at base. L. 13. W. 5^. 
Northern regions, the American var. oalifomieni Heermann (W. 
U. S., E. to 111.), with inner webs of inner quills dusky, (-^w.) 
(Lat., fit^^, black ; co/Ztim, neck.) 

320. PODILTlliffBUS Lesson. (Podiceps-ColynUms.) 

630. P. podioeps (L.). DiEDAPPER. Dab-chick. Hell-diver. 
AVater Witch. Pied-billed Grebe. CM^fly bro^rtiYeJck. ^^-^ % 
ailvery ash below, spotUid with dusky ; c\\m Wid \\ffO«X \A»i^\ \S^ 
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bluish, with dark band ; young and winter plumage different, the 
bill unmarked, but the bird resembles nothing else. L. 14. W. 5. 
B. 1 . Whole of America, abundant. (Lat. , podex, rump ; pes^ foot.) 

Family CXXV. GAVHD^. (The Loons.) 

Bill long, strong, tapering, acute, wholly hard; nostrils linear. 
Head densely and evenly feathered, without ruffs or naked spaces; 
eye large. Feet 4-toed, palmate ; tarsus reticulate, strongly com- 
pressed. Wings comparatively long and strong; tail short bat 
well developed. Precocial. Genus 1 ; species 5. Birds of large 
size, with strong powers of flight, and pre-eminent in swimming and 
diving, but scarcely able to walk ; they are migratory, breeding north- 
ward, but coming S. in winter; the voice is singularly sharp and wild. 

321. OAVIA Forster. 
a. Tarsus shorter than middle toe, without claw. 

631. G>. imber (Gunner). Common Loox. Diver. Black; 
breast and below chiefly white ; head and neck iridescent, black in 
summer ; a patch of white streaks on each side of neck and on the 
throat ; back with many white spots ; 9 duller, brownish above, 
without the head markings. L. 28 to 36. W. 14. Ts. 3. B. 3. 
Northern Hemisphere ; whole U. S. in winter. (Eu,) (Norwegian 
name.) 

632. O. arctica (L.) Black-throated Loon. Similar, but 
head and neck behind bluish or hoary gray; foreneck purplish 
black, with a crescent of white streaks; 9 duller. L. 28. W. 12j. 
B. 2J. Northern Hemisphere, not common in CJ. S. (^Eu.) 

aa. Tarsus longer than middle toe with claw. 

633. G. lumme (Gunner). Ked-throated Loon. Blackish, 
streaked on neck, chiefly white below ; head and neck mostly bluish 
gray; throat with a large chestnut patch in summer; 9 duller. 
L. 27. W. 11. B. 2. Northern regions, U. S. in winter. (EuJ) 
(Norwegian name.) 

Family CXXVI. ALCID^. (The Auks.) 

Feet palmate, three-toed; tarsus reticulate or partly scutellate; 
suffrago naked; claws ordinary; bill and nostrils various; tail per- 
fect, of few feathers ; lores feathered ; legs variable, set far back ; 
color variable, the head often with curly crests ; altricial ; eggs few. 
Genera 12; species about 35, living about rocks on rugged shores 
in Northern regions. Most of them fly well and all swim on or 
under water with equal ease. They feed chiefly on fishes. 

a. Inner claw much larger and more curved than the others; corner of mouth 
with a '' rosette ^^ of thick naked skin; bill greatly compressed, almost as 
deep as long. (Fratercwlince.'j 
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6. E3relids with deciduous appendages; do crests; culmen with one curve; 

covering of bill moulted in 7 to 9 pieces. . . . Fratercui^a, 322. 

aa. Inner claw similar in size and form to the others; no rosette at comer of 

mouth. 

b. Bill not very short, the angle of chin much nearer nostril than tip of bill. 

c. Nostril exposed, overhung by a homy scale (Phalerinas); culmen 

straight till near tip, then abmptly decurved. . Cepphus, 323. 

ec. Nostril more or less completely concealed by dense velvety feathers. 

(AlcifUB.) 

d. Bill narrow; neither mandible grooved; tail rounded, the feathers 

not pointed Uria, 324. 

dd. Bill very deep, much compressed, one or both mandibles grooved 
in adult; tail graduated, its feathers pointed. 
e. Wings well developed; bill (less than 1^) much shorter than head. 

Alca, 325. 
ee. Wings rudimentary, incapable of flight; bill as long as head 

(about 3) Plautus, 326. 

lb. Bill very short and broad, the angle of chin nearer to tip of bill than to 
nostril; culmen curved. {AllinoB) Alle, 327. 

322. FRATERCULA Brisson. (Lat., fraterculus, little brother.) 

634. P. arctica (L.). Puffin. Grooves of bill oblique, broad 
and distinct. Blackish above ; a black band across fore-neck ; 
white below. L. 13. B. 1|. Arctic, S. to N. J. 

323. CEPPHUS Pallas. (K€n<f>os, a kind of petrel.) 
a. Greater wing-coverts white to their extreme base. 

635. C. mandti (Lichtenstein.) Blackish, with large white wing- 
patch; nearly white in winter. L. 18. W. 7. B. 1. Arctic, S. 
to N. J. (Eu,) 

aa. Greater wing-coverts with at least their basal half black. 

636. C. grylle (L.). Black Guillemot. Bill larger than in 
C. mandti ; size and colors similar. Arctic, S. to N. J. (^Eu,) 
(Scandinavian name.) 

324. XTRIA Brisson. (ovp/o, a water-bird.) 
a. Depth of bill at angle of mouth less than ^ culmen. 

687. U. troile (L.). Murre. Guillemot. Dusky ; second- 
aries white-tipped; basal part of upper tomium dusky. L. 17. 
W. 8. B. If N. Atl., S. to Mass. (£u.) ("Possibly to Troil, 
the Icelander.") 
aa. Depth of bill at angle more than ^ culmen. 

638. U. lomvia (L.). Thick-billed Murre. Dusky; sec- 
ondaries white-tipped ; basal part of upper tomium thickened and 
light-colored in adult. L. 16. W. 8 J. B. Ij. Arctic, S. to N. J. 
{Eu.) (Swedish name.) 

325. ALCA LinnsBus. (Lat., from alk or auk.) 

639. A. torda L. Razor-billed Auk. Black; lower parts 
and tips oi Beeoadariea white; snuffy-brown uv wnxock&T. Y*. \^\« 
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W. ^. T. 8^. B. 1^. N. Ad^ S. to Conn. (Eu,) (An old 

name.) 

326. PZiAnrnS BrUnnich. (irX^, swimmer.) 

640. P. impennis (L.). Great Auk. Black above; lower 
parts and tips of secondaries white. L. 29. W. 5f . B. 3^. N. 
AU., formerly S. to Mass. ; now wholly extinct. " His Grace, the 
Auk, who lost the use of his wings, and perished off the earth in 
consequence." {Coues,) (Lat., wingless.) 

327. AZiLE Link. (Swedish name.) 

641. A. alle (L.). Dovekie. Upper parts black, the second- 
aries tipped with white ; sooty-brown in summer. L. 8. W. 4|. 
B. J. Arctic, S. to N. J. (Eu.) 

Order XXXII. liONGEPENNBS. (The Long-winged 

Swimmers.) 

Feet palmate; tibia feathered; legs inserted near the centre of 
equilibrium so that the bird stands with the axis of the body nearly 
horizontal ; hind toe small and elevated, sometimes wanting. Bill 
usually long, horny, not serrate nor lamellate; nostrils developed, not 
tubular; no gular pouch. Wings very long and pointed; tail well 
developed. Palate schizognathous. Altricial. Water birds, of 
great powers of flight, feeding chiefly on fishes. 

a. Bill with the lower mandible not produced nor specially compressed. 
b. Covering of upper mandible in three parts, a hook at tip, a sort of cere 
overhanging nostrils, and a lateral piece. . . STSRCORARHDifi, 127. 
bb. Covering of upper mandible of a single piece pierced by the nostrils. 

Larid^, 128. 
aa. Bill with the lower mandible much longer than upper, the terminal part 
of both mandibles much compressed, like a knife-blade. 

Rhynchopidje, 129. 

Family CXXVn. STBRCORARIID^. (The J^gers.) 

Gull-like birds, with the bill hooked and " cered ; " tail square, 
with the middle pair of feathers long-exserted ; tibia naked below; 
tarsus scutellate in front, granular behind. Two genera with 4 
species, "marine Raptores," large, vigorous, rapacious, living by 
robbing the terns and smaller gulls. 

a. Depth of bill at base at least half length of upper mandible (measured along 
side); tarsus shorter than middle toe and claw; tail short, nearly even. 

Meoalkstris, 328. 
aa. Depth of bill at base not half length of upper mandible ; tarsus longer 
than middle toe and claw ; middle tail feathers (in adult) very long. 

Stebcobarius, 329. 

328. MEGALESTRIS Bonaparte, (fieyar, large ; Xiforpis, pirate.) 

642. M. skua (BrUnnich). Skua Gull. Grayish-brown, L. 
22. W. 16. B. 2 N. Atl., rarely S. to Mass. (Eu.) (Fseroese 

name.} 
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329. STERCORARIUS Brisson. (Lat., scaTenger.) 

643. S. pomarinuB (Temminck). Pomarine Jaeger. Chiefly 
blackish, colors varying with age; middle tail feathers broad to 
the tip, projecting about 4 inches. L. 20. W. 15. T. 9. B. 1 J. 
Arctic, S. in winter to N. J. {Eu.) (n&fia, flap ; pis, nose.) 

G44. S. parasiticaB (L.). Parasitic JiGGER. Dark brown; 
middle tail feathers acuminate, projecting 4 inches. L. 20. W. 
13. T. 5^. B. 1^. Arctic, S. in winter to N. Y. (Eu.) 

645. S. longicauduB (Yieillot). Long-tailed Jigger. Sooty 
black; tail feathers filamentous, projecting 8 or 10 inches. L. 22. 
W. 12. T. 13. B. If Arctic, S. in winter. (Eu.) 

Family CXXVIH. LARID^. (The Gulls.) 

Long-winged swimmers, with the nostrils not tubular. Bill usu- 
ally long, horny, not serrate nor lamellate ; nostrils developed ; no 
giilar pouch. Feet palmate ; tibia feathered ; legs near centre of 
equilibrium; hind toe elevated, small, often wanting. Wings very 
long and pointed. Tail well developed. Greneral color usually 
white, with a darker mantle of a pearly bluish tint, and commonly 
with some black markings. Sexes alike in color, but the plumage 
varying much with age and season. Grenera about 12; species 90 ; 
abounding about all large bodies of water, and of remarkable 
power of flight. Altricial; food chiefly fishes. 

a. Bill more or less hooked ; (general color chiefly white, with a darker, 
bluish, grayish, or slaty mantle) ; galls. (LarincB,) 
b. Tarsus rough or serrate behind ; tail even. • . • . Pagophila, 330. 
bb. Tarsus nearly entire behind, 
c. Hind toe rudimentary or wanting, with minute claw or none; tail 

slightly emarginate RissA, 331. 

cc. Hind toe small, but with a perfect claw. 

d. Tail even Labus, 332. 

dd. Tail forked Xema, 333. 

aa. Bill not hooked, the mandibles even; tail deeply forked (in our species). 

(StemincB.) 

e. Tail much more than | wing, its outer feathers narrow and pointed; toes 

well webbed. (Color chiefly white, with a black cap in full plumage, 

and the quills dusky with a long white stripe.) 

/. Bill stout, its depth at base equal to ^ culmen. Gelochelidon, 334. 

j(7*. Bill slender, its depth at base not ^ its length. . . . Sterna, 335. 

ee. Tail little more than ^ wing, its outer feathers broad and rounded; 

toes scant-webbed; colors dark Htdrocheudon, 836. 

330. PAGOPHILA Kaup. 

646. P. alba (Gunner). Ivory Gull. Adults pure white ; 
young spotted ; feet black. L. 16 to 20. W. 13. B. 1^. Arctic, 
rarely to U. S., in winter. (-Eu.) 
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331. RI88A Leach. (Icelandic name.) 

647 R. tridaotyla (L.). Kittiwake Gull. Mantle bluish- 
gpray ; head, etc., white; hind claw a minute knob, sometimes ab- 
sent. L. 16 to 18. W. 12. Arctic, S. in winter to N. Y. {Eu.) 
(Lat., treSf three ; dactylusy digit.) 

332. LARUS Linnaeus, (kapog, gulL) 

a. Head entirely white in adult in sammer (younf more or less dosky on 
head, etc.) ; mantle grayish blue, or dusky ; lower parts white. (Ltanu.) 
6. Primaries, without any black, pearly-gray, whitish at tip. 

648. Ii. glaucns Briinnich. Ice Gull. Burgomaster. Bill 
yellow with red spot on lower mandible; large. L. SO. W. 18. 
T. 8. B. 2J. Arctic regions; S. in winter to N. Y. (Ew.) 
(yKavKOSi bluish.) 

649. Ii. leucoptenu Faber. Iceland Gull. Similar bat 
smaller. L. 25. W. 15J. T. 6^. B. 1}. Same region. (En.) 
(XfVKoSf white 'f impwy wing.) 

66. Primaries with white and dusky (sometimes all black in young), 
c. Dark spaces on primaries gray. 

650. Ii. kumlieni Brewster. Similar to L, leucopterus. L. 24. 
W. 16. B. If Greenland to N. Y. (To Ludwig Kumlien.) 

cc. Dark spaces on primaries black. 
d. Shafts of primaries white throughout. 

651. L. marinuB L. Great Black- backed Gull. Mantle 
blackish slate color; largest of our gulls. L. 30. W. 18. B. 2J. 
Feet flesh-colored. N. Atl., S. in winter to N. Y. (Eu,) 

dd. Shafts of primaries black in the black markings. 

652. LargentatuB Briinnich. Herring Gull. Common Gull. 
Mantle pearly-gray ; bill plain. L. 25. W. 1 7. B. 2 J. Feet flesh- 
colored. Northern regions, abundant on all bodies of water. The 
American form (var. smithsonianus Coues) has the white of outer 
quill separated from the rest by a band of black. (Eu,) 

653. L. delawarensis Ord. Ring-billed Gull. Mantle 
pearly-gray ; feet yellowish ; bill yellowish, a black band at the 
tip in adult; smaller. L. 20. W. 15. B. 1{. N. Am., abundant, 

5. to Mex. 

aa. Head black or dusky in adult in summer (more or less pale in young); 
mantle gray; lower parts, etc., white, rosy in breeding season. {Chrct- 
cocephalus Eyton. ) 
c. Tarsus much longer than middle toe and claw. 

654. L. atricilla (L.). Black-header or Laughing Gull. 
Bill and feet dusky; reddish in summer. L. 15 to 17. W. 13. T. 

6. B. If. E. U. S., coastwise. (Lat., atery black; cilia, tail.) 

ee. Tarsus not longer than mi^Oilft Icy^ ati^ daw. 
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655. L. franklini Swainson & Richardson. Franklin's Rosy 
Gull. Bill and feet carmine; bill usually with a dark band near 
tip; medium. L. 14^. W. 11. B. If U. S., chiefly W. of the 
Miss. R. (To Sir John Franklin.) 

656. L. Philadelphia Ord. Bonaparte's Gull. Bill black, 
slender, tern-like; small. L. 13. W. 10. B. l\, N. Am., abundant. 

333. XEMA Leach. (A coined word.) 

657. X.Babinei (Sabine). Forked-tail Gull. Largely white, 
a black hood and collar. L. 14. W. 11. Arctic, S. in winter 
to N. Y. (To Edward Sabine.) 

334. GELOCHELIDON Brehm. (ycXao), to laugh ; x^^^'^f 

swallow.) 

658. G. nilotica (Hasselquist). Gull-billed Tern. Bill 
black, very short and stout ; head black ; mantle pearly-gray. L. 
15. W. 12. Atlantic, N. to Mass. (iS^u.) 

335. STERNA Linnseus. (Eng. terrij or steme,^ 

a. Wing more than 9. 
b. Wing more than 12. 

c. Tail much less than half wing, not deeply forked; occipital feathers 

short. (Thalasseus Boie.) 

659. S. caspia Pallas. Caspian Tern. Primaries without 
white band; bill red. L. 22. W. 17. T. 6. B. 8. Northern 
regions; scarce in Amer., much the largest of the terns. (Eu.) 

ec. Tail more than one half wing, forked half its length ; occiput crested. 
{Actochelidon Kaup.) 

660. S. mazima Boddaert. Royal Tern. Bill orange. L. 
18 to 21. W. 15. T. 8. B. 2f U. S. 

661. S. sand vicenBis Latham. Sandwich Tern. Bill black, 
yellow at tip. L. 16. W. 12^. T. 6. B. 2J. Atlantic, N. to 
Mass., rare. (Eu,) Ours is var. aenflaTidns Cabot. 

66. Wing less than 12 ; tail deeply forked; no crest; mantle bluish-gray, 
the tail chiefly white; inner webs of quills largely white. (Steitui.) 

d. Top of head black in summer. 

e. Outer tail-feather with the inner web dusky, the outer web white. 

662. S. forsteri Nuttall. Forster's Tern. Larger than next, 
tail longer and wings shorter; bill and feet orange in adult. L. 15. 
W. 10. T. 7. B. IJ. N. Am., common. (To John Reinhold 
Forster.) 

te. Outer tail-feather with inner web white; outer web dusky. 

663. S. hinmdo L. Common Tern. Bill red, blackening to- 
wards tip; feet orange. L. 14j (13 to 16). W. 10 (9J to llf). 
T. 6 (5 to 7). B. 1^. Atlantic coasts, abundant, (^u.) (Lat., 
hirundOf swallow.) 
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664. S. paradisaea Briinnich. Arctic Tern. Bill carmine 
throughout; plumage as in hirundo, but darker below. L. 14 to 
17. W. 10 to 11. T. 7to8. B. 1^. Smaller than Atrunrfo, but 
tail proportionally much longer. Arctic, S. to N. Y. (£u.) 

eee. Outer tail-feather vrith both web9 white. 

665. S. dougalli Montagu. Roseate Tern. Bill black, usu- 
ally orange at base below; mantle very pale; rosy-tinted below in 
breeding season. L. 14 to 17. W. 9^. T. 5 to 8. B. 1^. Atlan- 
tic coast. (Eu.) (To Dr. McDougall, of Scotland.) 

€La. Wing less than 7; tail deeply forked, about half wing. {Stemnda Boie.) 

666. S. antUlamm Lesson. Least Tern. Bill yellow, usually 
tipped with black ; a white frontal crescent between cap and bill ; 
shafts of two or more outer primaries black above ; mantle pale 
gray; very small. L. 8 or 9. W. 6 J. T. SJ. B. Ij. E. U. S., 
chiefly abundant coastwise. 

336. HYDROCHELIDON Boie. (vdcop, water; xcXtd^y, swallow.) 

667. H. nigra (L.). Black Tern. Head, neck and under parts 
black (in full plumage) ; wings and tail above dark like the back ; 
crissum white. L. 10. W. 8. T. 8J. B. 1^. N. Am., chiefly 
inland. (Eu.) The American var. surinamensis (Gmelin) is 
darker than the European form. 

Family CXXIX. RHYNCHOPID^. (The Skimmers.) 

Gulls with the lower mandible much longer than the upper, com- 
pressed like a knife-blade ; its two sides completely soldered to- 
gether ; the upper edge as sharp as the lower, and fitting in a 
groove in up|)er mandible; tip of bill obtuse; upper jaw com- 
pressed, movable at base ; tongue very short, stumpy. Wings very 
long. Otherwise similar to the terns. One genus, with 3 species. 

337. RHYNCHOPS Linnaeus, (pvyxosy beak; ©i/r, face.) 

668. R. nigra L. Black Swimmer. Cutwater. Glossy 
black ; white below ; lower mandible about an inch longer than 
upper. L. 17 to 20. W. 15. T. 5, sharply forked. B. 2J. 
Tropical Amer., N. to N. J., abundant southward. 

Order XXXIII. TUBINARES. (The Tube-nosed 

Swimmers.) 

Nostrils tubular; bill with the upper mandible hooked, its cover- 
ing composed of several pieces separated by deep grooves. Other- 
wise essentially like the Longipennes so far as external characters 
are concerned. 

a. JVostrils united in a dov\V)\(i U\be, \»laced horizontally on the culmen. 

't^QC^.XAAKBiXDiE^ 130. 
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Family CXXX. PROCBLLARIID-ffi. (The Petrels.) 

Nostrils tubular, united together in a double tube placed hori- 
zontally. Bill booked at tip, its covering not continuous, consisting 
of several homy pieces separated by deep grooves ; hind toe minute 
or absent Wings long and pointed ; tail moderate ; feet short, the 
front toes full-webbed. Plumage compact and oily, not varying 
much with sex, age or season. Gregarious searbirds, mostly silent, 
with remarkable powers of flight, rarely landing except to lay their 
eggs. Genera about 12 ; species about 70. Closely allied to the 
Petrels are the Albatrosses (Dlomedeidce), huge searbirds with the 
nostrils disconnected, not united in a horizontal ^^ double-barrelled 
tube." These families together constitute the order or suborder of 
«* Tubinares." 

a. Secondaries 13 or more in namber. 
6. Wing long (more than 7). 
c. Partition between nostrils very thin (much narrower than nostril). 
d. Gonys very slightly if at all concave, shorter than nasal tubes. 

FULMARUS, 338. 
dd, Gonys very strongly concave, longer than nasal tubes. 

^STRELATA, 340. 

cc. Partition between nostrils very thick, as wide as nostril; nostrils 

visible from above Puffimus, 839. 

bb. Wings shorter (less than 7). 

e. Tail even or slightly rounded Procellaria, 341. 

ee. Tail slightly forked Oceanodroma, 342. 

aa. Secondaries 10; tarsus not scutellate; legs long; claws narrow, pointed. 

OCBAMITES, 343. 

338. FULMARUS Leach. (Eng. fulmar.) 

669. F. glacialifl (L.). Fulmar. Bill stout, nearly half as deep 
as long; nasal tubes dusky. Color bluish gray or dusky. L. 18. 
W. 12. B. IJ. The American bird (var. minor Kjaerb.) considerably 
smaller. N. Atl., S. to Mass. {Eu,) 

339. PUPFINUS Brisson. (Eng.y puffin.) 

a. Dusky above ; white below. 
b. Wing more than 12. 

670. P. borealis Cory. White of throat shading gradually into 
dusky of head and neck. L. 21. W. 14. B. 2^. Off Mass. 

671. P. gravis O'Beilly. Greater Shearwater. White of 
throat separated rather abruptly from dusky of head and neck ; 
rump with white. L. 20. W. 12. B. 1|. Atlantic, abundant. 
(£u.) 

bb. Wing less than 10. 

672. P. anduboni Finsoh. Crissum with dusky. L. 11. W. 8. 
T. 8 J. B. 1 \. Tropics, N. to N. J. (To John James Audubon.) 
aa. Dusky below as well as above. 
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673. P. foliginoBtui Strickland. Soott Shearwater. Bill 
dusky. L. 16. W. 12. B. If. Atlantic, N. to Grand Banks. 
(Lat , sooty.) 

340. JBQTKELATA Bonaparte. (ocorp^Xoror, goaded on by a 

gad-fly.) 

674. JE. haaitata (Kuhl). Black-capped Petrel. Upper tail- 
coverts and lower parts white ; upper parts mostly blackish ; tail 
graduated. L. 16. W. 11. T. 5. B. 1\. Atlantic, N. to N. Y., 
scarce. (Eu,) (Lat., hcesitatus, stuck-fast, the describer being in 
doubt.) 

341. PROCELLARIA Linnseus. (Lat., stormy.) 

675. P. pelagica L. Storm Petrel. Dusky ; upper tail cov- 
erts white, edged with black. L. 5{. W. 4}. T. 2^. K AtL, 
rarely S. {Eu.) 

342. OCEANODROMA Reichenbach. QOk^ovos ocean ; dpofiosy 

running.) 

676. O. leucorhoa Vieillot. Leach's Petrel. Sooty, upper 
tail coverts white; feet black. L. 8. W. 6 J. T. 4. Northern 
Seas. (Eu,) (\(vk6s, white ; Upposy rump.) 

343. OCEANITES Keyserling & Blasius. (^Kcaw'n;;, a son of 

the sea.) 

677. O. ooeanicus (Kuhl). Wilson's Petrel. Sooty; wings 
and tail black ; upper tail coverts white. L. 7. W. 6. T. 3. 
Tarsus Ij. Cosmopolitan, common. {Eu,) 

Order XXXIV. STEGANOPODES. (The Totipalmate 

Birds.) 

Desmognathous swimmers with all four toes full-webbed ; hind 
toe lengthened, scarcely elevated ; tibia feathered ; bill horny, not 
lamellate; nostrils very small or abortive; no basipterygoids ; a 
prominent gular pouch ; tarsus reticulate. Altricial. " Notwith- 
standing the shortness of the legs and the character of the toes, 
. . . the birds of the present order • are unquestionably nearly re- 
lated to the Herodii " (Stejneger). Of this small order, most of the 
species are sea-birds, active and voracious, about half of all being 
cormorants, (orryai/of, covered ; ttovp, foot.) 

Families of Steganopodes. 

a. Upper mandible not hooked at tip. 
6. Bill very thick through base, the tip slightly curved; tail moderate, 

graduated, the feathers rather pointed SuLiDiS, 131. 

bb. Bill slender, nearly straight; neck very long and slender; tail long, 
fan-shaped when spread, the feathers very broad. ANHUfGiDJS, 132. 

aa. Upper mandible hooked at tip. 
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c. Tarsus moderate, much longer than hind toe with claw. 

(f. Bill compressed; gular sac small. . . PhalackocoracidwC, 133. 

dd. Bill much flattened; gular sac very large. . PELECANiDiE, 134. 
cc. Tarsus extremely short, not longer than hind toe with claw ; wings 
and tail excessively long, the latter deeply forked. 

FREGATIDiB, 135. 

Family CXXXI. SULID-ffi. (The Gannets.) 

Bill long, cleft to beyond eyes, very stout at base, the tip not 
hooked, the tomia irregularly serrate ; a nasal groove, but the nos- 
tril abortive ; gular sac small, naked ; wings long, pointed ; tail 
lung and stiff, with pointed feathers ; feet stout. Body heavy, 
similar to that of a goose, the tissues under the skin with air- 
chambers as in the Pelicans. One genus with 5 or 6 species. 
Gregarious searbirds, found in most regions. 

344. SULA Brisson. (French, Sule.) 
a. Lower jaw, chin and throat densely feathered. (Dyxpoitu.) 

678. S. baasana L. Gannet. White, black on wings ; yellow- 
ish on head ; young dark brown, spotted. L. 36. W. 20. T. 10. 
B. 6. N. Atl., S. to Florida, common N. {Eu,) (From Bass 
Rock, Eng., where Gannets breed.) 

Family CXXXII. ANHINQID-ffl. (The Darters.) 

Bill very long, straight, slender, sharp, the tomia finely serrate ; 
<rular sac small, naked ; nostrils minute, becoming obsolete ; tail long, 
stiff, fan-shajK'd, when spread, the feathers broad, the middle pair 
in the adult transversely corrugated. Neck long, very slender, the 
vertebrae (20 in number) of peculiar structure; feet short, far 
back. A single genus, with 8 or 4 species; swift, wary birds, their 
movements in the water resembling those of a snake. 

345. ANHINGA Brisson. (Port., anhina ; Lat., nnguinaj snaky.) 

679. A. anhinga(L.). Darter. Snake-bird. Water Tur- 
key. Chiefly blac;k, with greenish lustre above ; neck with hair- 
like plumes ; 9 largely buffy, back witli pale streaks. L. 85. W. 
14. T. 11. B. 3J. Tropical Am., N. to S. III. 

Family CXXXIII. PHALACROCORACID-ffl. (The 

Cormorants.) 

Bill slender, about as Ion?: as head, nearly terete, but compressed, 
strongly hfioked, the cutting edges uneven ; gular pouch smaU. 
Wings short ; tail very large, almost scansorial, of very stiff feath- 
ers, often used as a support for the body ; legs set far back ; a 
n.asal groove with abortive nostrils. Colors Ui\)0\^ «eiL«&\w%\xQ>^V 
JrifJeaccnt black ; in the breeding season tuuaSXy ii\^ Vy(i%t ^\:^iiN^ 

16 
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filamentous plumes; many species crested. Gknus one; species 
25 ; of most regions, chiefly inhabiting rocky coasts, where they 
are gregarious and Toracious. 

346. PHALACROCORAX Brisson. (<^Xajcp<$$, bald ; Kopa^, 

raven.) 
a. Tail of 14 feathere. 

680. P. carbo (L.). Common Cormorant. Shag. Head, 
neck and belly blue-black ; back brownish, streaked with black ; 
young grayish ; sac flesh-color, heart-shaped behind. L. 36. W. 
14. T. 7J. B. 2J. Northern regions, S. to N. J. (^Eu.) (Lat, 
coal.) 

aa. Tail of 12 feathers. 

681. P. dilophuB (Swainson). Double-Crested Cormorant. 
Glossy greenish black; back and wing coverts slaty brown; adult 
with two curly black lateral crests ; sac convex or straight-edged 
behind, yellowish. L. 33. W. 13. T. 7. N. Am. ; our common- 
est species, (dtr, twice ; Xo^r, crest.) 

682. P. mezicanus (Brandt). Mexican Cormorant. Brown- 
ish black; back slaty; gular sac orange, white-edged. L. 24. 
W. 10. B. 2. S. W., N. to S. 111. 

Family CXXXIV. PELECANID-ffl. (The Pelicans.) 

Bill very long, rather slender, straight, grooved throughout, with 
a claw-like hook at the end ; the broad space between the branches 
of the lower jaw occupied by a huge membranous sac ; nostrils abor- 
tive ; wings very long ; tail very short, of 20 or more feathers ; 
feet short, stout. Skin of breast and belly with large air-cells be- 
neath it, so that the body is rendered better able to float. These 
air-cells occupy the usual position of the fat-cells. Sexes alike. 
Genus one; species 6 ; found in most warm regions. Gregarious, 
greedy fish-eating birds, clumsy on the wing. 

347. PELECANUS Linnaeus. (mXiKav, pelican.) 

a. Tail-feathers 24; lower jaw feathered. (Cyrtqpelicantu Reich.) 

683. P. erythrorhynchos Gmelin. White Pelican. White 
with black on wings and some yellowish ; pouch reddish or yel- 
lowish. L. 60. W. 24. B. 12. N. Am., abundant S. and W., 
often inland. Farther S. occurs the Brown Pelican, P. fuscus L., 
chiefly dusky grayish in color. (ipvOpos, red ; pvyxos, beak.) 

Family CXXXV. PREGATID^. (The Man-of-War 

Birds.) 

Bill long, rather slender, straight, strongly hooked at tip. Gular 
sac moderate. Wings very long and pointed ; tail very long, deeply 
forked ; feet very small, the short, feathered tarsus very short ; 
the webbing narrow *, middle c\a.w i^<i\Aii^\fe. 
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Sea birds of tropical regions, the immense wings giving them a 
power of flight surpassed by no other bird. They live mainly by 
robbing the terns and gulls, which they watch, often from great 
heights in the air. The two species range widely in the warm seas. 

348. FREGATA Cuvier. (Ital., frigate.) 

684. P aqoila (L.). Man O' War Bird. Black, the shoulders 
lustrous in ^. L. 40. W. 25. T. 17^. B. 4f. Tropical seas, 
occasional N. (Lat., eagle.) 

Order XXXV. ANSEBES. (The Ducks and Geese.) 

Desmognathous swimmers with the basipterygoids more or less 
developed and the feet not totipalmate ; bill lamellate ; no gular 
pouch. Feet 4-toed, palmate ; hind toe small, elevated. Legs 
short. This order (often called LamellirostreSj associated with the 
Flamingoes, etc., to form the Chenomorphce of Huxley and Stejne- 
ger) " opens the series of desmognathous birds, which are char- 
acterized by having the palatal bones united across the middle 
either directly or by the intermediation of ossifications in the nasal 
septum." (Stejnegtr,) 

This familiar order contains nearly all the Water-fowl which are 
valued in domestication or as game birds. As here understood, 
the Anseres comprise but a single family, the Phcenicopteridce or 
Flamingoes, wading birds with a duck's bill, being placed in a 
distinct order Odontoglossce^ by the American Ornithologists' 
Union. 

Family CXXXVI. ANATID-ffl. (The Ducks.) 

Bill lamellate, t. e., furnished along each cutting edge with a ' 
regular series of tooth-like processes, which correspond to certain 
laciniate processes of the fleshy tongue, which ends in a horny tip; 
bill large, thick, high at base, depressed towards the end, mem- 
branous except at the obtuse tip which is occupied by a horny 
nail. Body heavy, flattened beneath. Head high, compressed, 
with sloping forehead ; eyes small. Tail various, usually short, of 
14 to 16 feathers, the lower coverts being long and full. Legs 
and feet short ; anterior toes full-webbed. Tibia feathered. Sexes 
usually quite unlike (excepting among the Swans and Geese). Spe- 
cies about 1 75, of all parts of the world ; migratory ; all are good 
swimmers. 

a. Neck shorter than body; lores feathered. 
b. Tarsus scutellate in front, shorter than middle toe without claw. Sexes 
unlike. Ducks. 
€ Lower mandible without trace of lamells along the ftlde^ Wt ^\\^ «k 
BerieB of distinct, tooth-like serrationB along \,\i« u^^x «^:^ Voin:Qffit. 
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tomium); bill narrow, head more or less crested; hind toe lobate. 
Fish ducks. (Merginoi.) 

d. Serrations of both mandibles very conspicuous, tooth-like, strongly 

recurved at tip. Msroanser, 349. 

dd» Serrations of mandibles short, blunt, not distinctly recurved at tips. 

IX>PHODYTES, 350. 

ce. Lower mandible with a very distinct series of lamellae along side be- 
sides the series along upper edge; bill rather broad. (Anatitia.) 
e. Hind toe without distinct membranous lobe; "river ducks.'* 
X. Bill not spatulate, scarcely widened toward tip. 
y. Tail feathers narrow, rather pointed, no crest. 
2. Tail not very acute, the middle feathers not produced in ^ 
(speculum green, violet or white). Anas, 351, 351 a (etc.) 
ez. Tail pointed, the middle feathers much produced in (f ; $ 
with tail much shorter (speculum violet). Dafila, 353. 
yy. Tail feathers broad, rounded at tip ; cf with a high crest. 

Aix, 354. 
XX. Bill spatulate, narrow at base and very broad toward the tip. 

Spatula, 352. 
ee. Hind toe with a broad, membranaceous lobe; ** sea-ducks." 
f. Tail feathers with their bases well hidden by the coverts. 

g. Feathering on lores or forehead not reaching forward beyond 
posterior border of nostril. 
A. Graduation of tail less than length of bill from nostril; 
width of nail not one-third width of bill at middle. 

Aythya, 355. 
kh. Graduation of tail much more than length of bill from 
nostril. 
i. Bill ordinary, not gibbous nor appendaged. 
J, Nail of bill narrow, distinct; tail moderate. 

k. Nostril anterior, its front much nearer tip of bill than 
loral feathers (eyes yellow). Clangula, 356. 

kk. Nostril sub-basal, its front much nearer loral feathers 
than tip of bill; (eyes brown). 

Charitonetta, 357. 
jy. Nail of bill large, fused; tail in cf with its middle 
feathers produced, about as long as wing ; (no specu- 
lum) Harelda, 358. 

tV. Bill variously gibbous or else appendaged on base or on 
side. 
/. Bill not gibbous, but appendaged with a lobe at 
base of commissure; (speculum violet). 

HiSTRIONICUS, 359. 

U. Bill not gibbous, but with a leather}' expansion on 
side of upper mandible ; cheeks bristlj' ; (specu- 
lum white) Camptolaimus, 360. 

///. Bill gibbous at base, then broad, depressed, with 
a large fused nail and without frontal processes. 

OlDEMIA, 362. 

gg. Feathering on forehead or lores reaching anteriorly to or be- 
yond posterior end of nostril; bill gibbous at base and 
with large frontal processes ; (no speculum). 
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ff. Tail feathers with their bases scarcely concealed by the short 
coverts; tail more than half length of win|;, much graduated, 
the feathers with narrow webs and very stiff shafts. 

fit. Nail of bill very small, bent backward beneath 
tip of upper mandible ; outer toe longer than 

middle Ekismatura, 363. 

mm. Nail of bill normal, not very narrow; outer 
toe shorter than middle toe. 

NoMomrx, 364. 

lib. Tarsus reticulate all around, the plates rather larger in front; tarsus 

not shorter than middle toe without claw. Sexes similar. Greese. 

(iln^eWruc.) 

q. SerrsB on tomium of upper mandible visible from outside for most 

of its length; tomium decidedly sinuate or concave; (bill and feet 

pale). 

r. Bill very stout, its depth at base more than half its length above. 

(Color largely white.) Chen, 365. 

rr. Bill smaller and more depressed, its depth at base not half its 

length. (Color not white.) Anser, 366. 

qq. SerrsB on upper tomium scarcely visible except near angle of mouth, 
the tomium scarcely sinuate; nostril near middle of nasal fossa; 

(head, bill and feet mostly black) Branta, 367. 

aa. Neck not shorter than body; lores partly naked. Color white. Swans. 
(Cy^nime.) 

«. Bill not tuberculate; tail rounded; outer primaries with sinuate 
webs Olor, 368. 

349. MERGANSER Brisson. (Lat, mergus, diver ; anser, 

goose.) 

a. Nostril nearer middle of bill than base. 

685. M. americanua (Cassin). Merganser. Goosander. 
Fish Duck. ^ black and white above, lower parts creamy 
white ; a black bar across white of wing coverts ; head glossy 
green, scarcely crested ; 9 smaller, ashy gray ; head brownish. 
L. 24. W. 11. B. 2. T. 5. N. Am., common. 

aa. Nostrils near base of bill. 

GH6. M. serrator (L.> Red-Brrasted Merganser. Similar ; 
head crested ; ^ with breast reddish brown, black-streaked; wing 
with two black bars, instead of one as in preceding. L. 24. W. 9. 
T. 4. B. 2\, N. Am., abundant. (Eu,) (Lat., one who saws.) 

350. LOPHOD7TES Reichenbach. (Xo^, crest ; dvn/r, diver.) 

CH7. L. cacallatas (L.). Hooded Merganser. Sheldrake. 
Black and white ; speculum white with 2 dark bars ; sides chestnut 
in ^ > ? duller and grayish ; crest high and compressed ; nostrils 
ffulhbasal. L. 19. W. 8. T. 4. B. 1^. N. Am., common. (Eu,) 
(Lat., hooded.^ 
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351. ANAS Linnaeus. (Lat., duck.) 

a. Culmen longer than middle toe without claW. 
b. Specalum violet, bordered with black ; bill greenish-yellow ; L. more 
than 20. 

688. A. boschaa L. Mallard Duck. Tame Duck. $ head 
and upper neck rich glossy green, a white ring below; breast 
purplish chestnut ; speculum violet, with black and white before 
and behind it; 9 duller, chiefly dull ochraceous, streaked with 
dark brown. L. 24. W. 12. N. Am., abundant; commonest 
westward. Original of the common domestic duck; various hy- 
brids of this species with others are described, (-^u.) (fioa-icds, 
mallard.) 

689. A. obscura Gmelin. Black Duck. Size of mallard and 
resembling the 9 y ^^^ darker ; both sexes entirely dusky, varied 
with brown ; no decided white except under the wings. E. U. S., 
common W. to Iowa. 

351b. QUERQUEDULA Stephens. 

c. Wing-coverts in both sexes sky-blue, the greater white tipped; scapu- 
lars in 6 striped with blue and buff; bill rather broad; head not 
crested ; speculum green. 

690. Q. discors (L.). Blue-winged Teal. ^ head and neck 
blackish plumbeous, darkest on the crown ; a white crescent in 
front of eye ; under parts thickly spotted ; 9 dull streaky brown- 
ish and huffy, known by the wings. L. 16. W. 7. T. 3. E. U. S., 
W. to Rocky Mts., abundant. (Lat., discordant.) 

691. Q. cyanoptera (Vieillot). Cinnamon Teal. ^ chiefly 
chestnut; top of head blackish; 9 dull and streaky. L. 17. W. 7^. 
S. W., straying E. to 111. (Kvavos^ blue ; TrrtpcJi/, wing.) 

351c. NETTION Kaup. 
cc. Wing coverts leaden gray, without blue; bill very narrow. 

692. N. carolinense (Gmelin). Green-winged Teal. Head 
and upper neck rich chestnut in ^ ; a green patch behind eye ; 
upper parts with wavings of black and white ; white below ; buffy 
on breast, with dark spots ; 9 different, known by the small size 
and color of wing ; white crescent on sides in front of wings. 
L. 15, W. 7^. T. 3 J. N. Am., common ; one of the best of the 
ducks as food. 

351 d. CHAXJLELASMIJS Bonaparte. 

aa. Culmen shorter than middle toe without claw. 
d. Lamellae numerous, fine, more than 30 visible from outside. 

693. C. BtreperuB (L.). Gadwall. Gray Duck. <y barred, 
black and white, middle wing coverts chestnut, greater coverts 
biacl:, speculum wlnte •, ? dusky wid Xa^s^iiy -^l^k little chestnut, 
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known by the wings. L. 22. W. 11. T. 4^. N. Am., not rare. 
(J^u.) (Lat., obstreperous.) 

351 e. MARECA Stephens. 
dd. Lamellffi coarser, less than 15 visible externally; bill shorter than head. 

694. M. penelope (L.). European Widgeon. Head and 
neck cinnamon ; in ^ top of head brownish white ; sides of head 
with slight traces of green. Europe; rare in America. (Eu.) 

695. M. americana (Gmelin). American Widgeon. Bald- 
pate. Head and neck grayish in ^y speckled with dusky; top of 
head white ; sides of head with bright green patch ; speculum 
glossy-green, preceded by black, white, and gray on wing-coverts ; 
9 duller. L. 20. W. 11. T. 4^. N. Am., abundant. (JSJu.) 

352. SPATULA Boie. (Lat., spoon.) 

696. 8. clypeata (L.). Shoveller. Spoon-bill Duck, f 
head and neck green ; breast white ; belly chestnut ; wing coverts 
blue ; speculum green, bordered by black and white ; rump and tail 
coverts black ; 9 streaky brownish, known by the bill and wings. 
L. 20. W. 9^. B. 2|. N. Am., common. {Eu,) (Lat., clypeum^ 
shield.) 

353. DAFILA Stephens. (A coined word.) 

697. D. acuta (L.). Pin-tail. Sprig-tail, f head dark 
brown with purplish gloss ; side of neck with a long white stripe ; 
back gray, finely waved with darker ; lower parts white ; crissum 
black ; sides finely waved ; speculum violet, with black, white, and 
buffy ; tail cuneate when developed, central feathers black and 
much projecting; 9 speckled and streaked; tail much shorter; 
bill dusky; feet grayish blue. L. 20 to 30. W. 11. T. 9 or less. 
N. Am. common, a slender, trim-built duck. (Eu,) 

354. AIZ Boie. (ai,f, a water-bird ; aio-o-o, to spring.) 

698. A. sponfla (L.). Wood Duck. Summer Duck. Crested ; 
f head iridescent green and purple, with white stripes and a 
forked white throat patch ; back varied, black, green, etc. ; breast 
rich chestnut ; sides buffy, very finely waved with dark ; speculum 
green ; tips of primaries frosted ; 9 duller, head mostly gray ; 
varied with white. L. 20. W. 9^. T. 5. U. S. frequent ; nesting 
in trees, the most elegant of all ducks. (Lat., bride.) 

355. AYTHTA Boie. {aXBviay a sea-bird.) 

a. Bill not wider toward its end than at base ; (f with head and neck reddish. 
6. Bill much shorter than middle toe without claw, the nail hooked. 
{Aythya.) 

699. A. amerioana (£yton). Red Head. Pockksli^* ^ 
bead and neck chestnut with red TeAectioxi&\ \)«j(^ mvsu^ is\^^t^ 
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and black, the dark waved lines unbroken ; breast, rump, etc., 
black ; belly white ; speculum bluish gray, tipped with white ; $ 
duller; bill and feet dull bluish. L. 20. W. 10. T. 3. B. 2\. 
N. Am., abundant. 

6. Bill as long as middle toe without claw, its tip flattened, the nail little 
hooked. (Aristonetta Baird.) 

700. A. vallisneria (Wilson). Canvas-back Duck. Head 
and neck dark reddish brown ; black wavy lines on back broken, 
the whitish predominating; bill dusky. L. 23. W. 9. T. 3. 
B. 2J. N. Am.; especially coastwise in winter; a bird highly 
valued by epicures, but ordinarily not superior to any of the river- 
ducks. ( Vallisneria spiralis, the " Water Celery," on which the 
bird feeds.) 

aa. Bill wider toward end than at base; (f with head and neck black. (Fu- 
ll ffula Stephens.) 
c. Speculum white, tipped with black. 

701. A. marila (L.). Big Scaup Duck. Blue Bill. Rapt 
Duck. Flocking Fowl. Head, neck, and breast black; no 
ring about neck ; back and sides whitish, the back finely waved 
with black ; 9 ^^^^ ^^^^ white ; the head and neck snuffy brown. 
L. 20. W. 9. Northern regions, the American bird is var. 
nearctica Stejneger, its 6 inner quills without white on inner web. 
(jmpi\rj, charcoal.) 

702. A. affinia (Eyton). Lesser Scaup Duck. Similar, but 
smaller; the sides vermiculate with blackish. L. 16. W. 8. T. 
2 J. N. Am. (Lat., related.) 

cc. Speculum bluish gray. 

703. A. collaria (Donovan). Ring-necked Duck. ^ with an 
orange brown collar about neck ; blackish above ; crissum black ; 
lower parts white ; wings brown ; 9 chiefly brown, without collar. 
L. 18. W. 8^. T. 2}. N. Am. (Lat., collared.) 

356. CLANGULA Leach. (Clangor, noise.) 

704. C. clangula (L.). Golden-kye. Garrot. J head puffy, 
glossy green with a round white spot before eye not touching bill ; 
upper parts black ; white continuous on outer surface of wing ; 9 
head duller, snuff-colored and scarcely puffy, the body brownish. 
L. 16 to 19. W. 8^. T. 3. J. N. Am., common; "meat bad, rank 
and fishy." (Eu.) The Amer. bird is var. americana Bonap. 

705. C.i8landica(Gmelin). Barrow's Golden-eye. Similar; 
head almost crested in ^ ; gloss of head purplish ; a roundish white 
space before eye touching base of bill ; white of wing divided by a 
dark line ; 9 head dark brown. L. 22. W. 10. T. 3f . N. U. S. 
and N. ; rare. {Eu.) (From Iceland.) 
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357. CHARITONETTA Stejneger. (xdpis, grace; y^rra, duck.) 

70G. C. albeola(L.). Dipper. Buffle-head. Butter-ball. 
Spirit Duck, g with head very puffy and iridescent; no white 
before eye but a large white ear patch; wing coverts and second- 
aries mostly white. L. 16. W. 7. 9 smaller, dark gray, the 
head scarcely puffy, with white behind eye. N. Am., abundant; 
an expert diver. (Lat., whitish.) 

358. HARELDA Stephens. (Danish, hav-eld; Sea-duck.) 

707. H. hyemalis (L.). South-Southerly. Old Squaw. 
Long-tailed Duck. Blackish and whitish ; head, neck and lower 
parts mostly white in winter; a patch of gray on head; breast 
brownish black; bill black and orange; tail very long; 9 quite 
different, mostly grayish brown, with short tail. L. 20 W. 9. 
T. 3(9)to9(^). Northern, S. in winter; said to be melodious. 
(Eu.) 

359. HISTRIONICUS Lesson. (From Lat., histrioy harlequin.) 

708. H. histrionionB (L.). Harlequin Duck. " Lords and 
Ladies." ^ leaden bluish, much varied with black, white, and 
chestnut; a white patch before eye; speculum violet purple; 9 
dark brown, with gray, etc. ; a white spot before eye and one behind 
ear; bill very short. L. 17. W. 8. T. 4. B. l^^. Atlantic, 
S. to N. Y. (Eu.) 

360. CAMPTOLAIMX7S Gray, (ica/iirror, flexible ; Xai/ior, throat.) 

709. C. labradoritui (Gmelin). Labrador Duck. ^ head, 
neck, chest, and wings white; rest of body with ring about neck 
and strip on crown black; 9 chiefly grayish. L. 24. W. 9. N. 
Atl., very rare, or perhaps extinct. 

361. BOMATERIA Leach. Eider Ducks. 
(^criifia, body; cjpcoy, wool.) 

<k Frontal processes long, acute, clubbed, extending in line with culmen on 
each side of forehead ; feathers on side of bill advancing to below nos- 
tril; (f with scapulars white; top of head black; no V-mark on chin. 
(Somateria.) 

710. B. dresserl Sharpc. American Eider Duck. ^ in 
breeding dress white; under parts, rump, quills, and crown patch 
black; 9 reddish brown, streaked; angle on side of forehead 
broa<l and rounded. L. 24. W. 12. T. 4. Arctic Am.; S. to 
Maine in winter. (^Eu.) (To H. E. Dresser, an Eng. Orn.) 

aa. Frontal processes broad, squarish, nearly vertical, out of line of culmen; 
feathers on side of bill not reaching nostrils. (Erianetta Coues.) 

711. B. Bpeotabilii (L.). King Eider. ^ chiefly black; neck, 
breast, etc., white; a black V-shaped mark on cb\\i\ ^ Xst^'^x;^^^ 
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known by the bill. L. 22. W. 11. T. 4. Northern regions; 
S. to N. J. {Eu.) (Lat., conspicuous.) 

362. OIDEBCIA Fleming, (ocdi^/xa, swelling.) 

a. Bill in (f scarcely encroached upon by frontal feathers; nofltrils median; 
no white on wings. ( Oidemia.) 

712. O. amerloana Swainson. American Black Scoter. 

i entirely black; 9 sooty brown, paler below and on throat. 

L. 17 to 20. W. 10. T. 4. N. Am., coastwise; S. to N. J. 

aa. Bill in d broadly encroached npon by frontal feathers; nostrils beyond 
middle of bill; a large white wing patch. {Melanitia Boie.) 

713. O. deglandi Bonaparte. White Winged Scoter. Surf 

Duck. ^ black ; white spot under eye and white on wings ; bill 

orange-tipped; feet orange; 9 sooty brown. L. 21. W. 11. N. 

Am., 8. to Md. 

aaa. Bill in cf narrowly encroached upon by frontal feathers; no white on 
wings; nostrils Deyond middle of bill. {Pelionetta Kaup.) 

714. O. perapicillata (L.). Surf Duck. Sea Coot. ^ black, 
with white spot on forehead and nape ; 9 Booty brown ; white patch 
on lores and cheeks; size of 0, americana. N. Am., coastwise. 
(Lat., conspicuous.) 

363. ERI8MATXTRA Bonaparte (epfurfui, prop ; ovpd, tail.) 

715. E. jamaloenBia Gmelin. Buddy Duck. Chiefly brownish 
or tawny, j^lossy chestnut in full plumage; considerably waved and 
dotted, lower parts mottled silver-white ; crissum white ; 9 brown, 
mottled with dusky. L. 17. W. 6. T. 3J. N. Am., frequent ; an 
expert diver. 

364. NOMON7X Ridgway. (pofios^ regularity ; Swf , nail.) 

71G. N. dominicua (L.). Redder than the last; forehead and 
chin black. L. 13^. W. 6 J. Trop. Amer., straying N. to Wis., 
etc. (From San Domingo.) 

365. CHEN Boie. (xffPy goose.) 

717. C. cceruleacenB (L.). Blue Goose. Grayish brown, the 
rump and wing coverts gray ; size and form of next. N. Ajn., rare. 
(Lat., bluish.) 

718. C. hyperborea (Pallas.) Snow Goose. Adult pure 
white, washed with reddish on heed ; the primaries black ; young 
bluish ; feet reddish, the claws dark ; bill red ; lamellse very promi- 
nent. L. 30 to 38. W. 17. T. 6^. B. 2f N. Am., chiefly W. 
The form E. of the Rocky Mts. is var. nivalis Forster ; larger than 
the Western bird. (Lat., far-northern.) 

366. ANSER Brisson. (Lat., goose.) 

719. A. albifronaGmelin. White-fronted Goose. Speckle- 
Bill. Grayish-brown, mottled, forehead and tail coverts white ; 
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bill pink ; feet yellow ; nostrils basal. L. 27. W. 17. T. 6. Ts. 3. 
N. Am., common W. of Mts. (^u.) The American form is 
Tar. gambeli (Hartlaub), distinguished by longer bilL B. 1} to 2. 
The tame goose, A. anser L., is a European relative. (Lat., white- 
fronted.) 

367. BRANTA Scopoli. (Eng., Brant.) 

a. Forehead black; cheeks and chin white; no white stripes or collar on 
neck. 

720. B. canadensis (L.). Wild Goose. Canada Goose. 
Grayish brown, more or less barred with whitish, paler below ; 
head and neck black ; tail black ; upper coverts and crissum white. 
L. 36. W. 20. T. 7^. B. 2^ N. Am., abundant, U. S. in winter ; 
the commonest of our geese ; runs into varieties W. 

aa. Forehead, cheeks, and chin black; white stripes on neck. 

721. B. bemicla (L.). Brant Goose. Barnacle Goose. 
Head, neck, front, quills, and tail black; white patch on neck; 
white on rump, crissum, etc ; back brownish gray. L. 24. W. 13. 
T. 5. B. 1 J. N. Atl., rarely S. in winter. (Eu,) (Eng. barnacle ; 
these geese once supposed to hatch from barnacles.) 

368. OLOR Wagler. (Lat., Swan.) 

722. O. colnmbianns (Ord). Whistling Swan. Tail 20 
feathered ; bill with a yellow spot, not longer than head ; nostrils 
median. L. 50. W. 20. T. 8. B. 4. N. Am., mostly coastwise. 
(From Columbia R.) 

723. O. buocinator (Richafdson). Trumpeter Swan. Plum- 
age white, sometimes washed with rusty ; young grayish ; tail (nor^ 
mally) 24 feathered ; bill black without yellow spot, longer than 
head ; nostrils sub-basal. L. 60. W. 27. T. 9. B. 4^. N. Am. 
E. to HI. (Lat., trumpeter.) 

Order XXXVI. HEBODIONES. (The Herons and 

Storks.) 

Desmognathous waders, without basipterygoid processes; the 
feet not palmate. Birds mostly, but not always, of large size, with 
compressed bodies, long legs, and a very long S-bent neck of 15 to 
17 vertebrse; tibia naked below; toes long and slender, cleft or 
slightly webbed, the hind toe long and usually not elevated, pro- 
vided with a large claw. Wings broad, rounded; tail short. 
Head contracted to the stout base of the bill which is long and 
usually hard and acute, with sharp cutting edges ; nostrils small, 
elevated part of head often naked. Altricial. The species live 
about water, feeding on fishes, reptiles, etc., which are speared by 
a thrust of the bilL The leading families are represented in our 
fauna. 
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FtmlUM of EtrodioiiM. 

a. Sides of upper mandible with a deep narrow groove, extending from the 
nostrils to the tip; skull schicorhinal. Ibises. 
b. Bill very broad, much flattened, and greatly widened toward tip, only 

the point decurved PLATALEiOiS, 137. 

bb. Bill slender, subterete, gradually decurved for its whole length. 

IsiDIDiE, 138. 
aa. Sides of upper mandible without long groove; skull holorhinal. Storks 
and Herons. 

c. Hind toe inserted more or less above the level of the others; its claw 
short ; claws broad and flat, resting on a homy pad or shoe ; middle 

claw not pectinate CicounD^ 139. 

cc. Hiud toe inserted on the level of the rest; claws narrow, arched; the 
middle one pectinate on its inner edge; bill straight, pointed. 

ARDEIDiE, 140. 

Family CXXXVH. PLATALEIDiB. (The Spoonbills.) 

Bill long, flat, broad and spoonshaped at the end, otherwise essen- 
tially as in the Ibididce, Genera 2 ; species 6, in most regions. 
a. Trachea simple (not convoluted within the thorax). . . . Ajaja, 369. 

369. AJAJA Reichenbach. (Brazilian name.) 

724. A. ajaja (L.). Hose ate Spoonbill. Chiefly white, back 
and wings rose-pink ; tail huffy ; skin of the bald head variegated. 
L. 34. W. 15. B. 7 ; its width 2. T. 5. Tropical America, N. 
to S. 111. 

Family CXXXVIII. IBIDID^. (The Ibises.) 

Bill very long and slender, compressed, cylindric, curved through- 
out, the upper mandible with a deep groove reaching nearly or 
quite to tip ; legs rather long, the toes slightly webbed at base. 
Head more or less naked; plumage stork-like, without powder- 
down tracts ; wings broad ; tail short ; tarsus scutellate in front, 
in our species. Skull schizorhinal. Genera 10 or more; species 
24 ; of the lakes and swamps of warm regions. Sexes alike. 

a. Head of adult wholly naked anteriorly; no crest; claws curved. 

GUARA, 370. 

aa. Head of adult feathered except on lores; crown with a short crest; claws 

nearly straight Plegadis, 371. 

370. QUARA Reichenbach. (From guarauna, a Brazilian name.) 

725. G. alba (L.). White Ibis. Spanish Curlew. Pure 
white, tips of longer quills glossy black. L. 24. W. 11. T. 4. 
B. 7. Southern States, N. to S. Ind. 

371. PLEGADIS Kaup. (TrXiyyaj, scythe.) 

726. P. autumnalis (Hasselquist). Glossy Ibis. Rich dark 
purplish-chestnut ; head, back, wings and tail metallic purpUsh- 
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green. L. 24. W. 11. T. 4. B. 4^. Tropics, rarely N. to 
N. E. (Eu.) 

Family CXXXIX. CICONIID^. (The Storks.) 

Bill longer than head, very stout at base, not grooved, tapering 
to the tip ; nostrils high, close to base of bill ; tarsus reticulate ; 
hind toe more or less elevated ; claws short, not acute ; skull holo- 
rhinal. Genera 7 ; species about 20, in damp places in warm re- 
gions. The famous migratory Stork of Europe {Ciconia ciconia 
L.) is the best known member of the group. (Lat., ciconia^ stork.) 

a. Bill decarved at tip; hind toe scarcely elevated ; trachea simple, not con- 
voluted within thorax Taktalus, 372. 

372. TANTALUS Linnaeus. (Tain-oXor, a mythological character.) 

727. T. loculator L. Wood " Ibis." White, wings and tail 
mostly glossy black ; the bald head livid and yellowish. L. 46. 
W. 18. B. 7. Southern States, N. to N. Y. (Lat., one who 
places.) 

Family CXL. ARDBIDuSJ (The Herons.) 

Bill straight, longer than the head, compressed, acute, with 
sharp cutting edges ; upper mandible grooved ; nostrils linear ; 
lores naked, the bill appearing to run directly to the eyes ; rest of 
head feathered ; parts of the body with " powder-down tracts," — 
strips of short, dusty, or greasy down-like feathers, usually three 
pairs of these strips, t. e., on the back above the hips, on the belly 
under the hips, and on the breast ; usually long plumes from the 
back of head in the breeding season. Wings broad. Tail very 
short. Tibise largely naked below ; toes long and slender, hind toe 
on a level with the rest, its claw longer than middle claw ; middle 
claw pectinate. Skull holorhinal. Sexes usually colored alike, but 
the changes due to age and season often considerable. Species 
about 75 ; in most parts of the world, abundant in the warmer 
regions, wading in shallow water and feeding chiefly on fishes. 

a. Tail feathers 10, very short, scarcely stiffer than the coverts; outer toe 
shorter than inner; no conspicuous crest or train in breeding season; bill 

slender. {BotawintB,) Botaurus, 373, Ardetta 373 b. 

aa. Tail feathers 12, rather long, stifferthan Uie coverts; outer toe not shorter 
than inner; claws shorter, and more curved. {Ardeina). 
b. Bill long and slender, at least five times as long as deep at base. 

Ardea, 374. 

66. Bill rather short and thick, and not more than 4 times as long as deep 

at base Nycticorax, 375. 

373. BOTATTRUS Stephens. (An imitation of the bird's note.) 
a. Size large ; sexes alike ; young similar. {Botaurtu.) 

728. B. lentigiiiosas (Montagu). Bitterx. Indian Hen. 
Stake Driver. Tawny brown of various sliaud^^ ^il<^^<&*&\n^>] 
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variegated everywhere ; foreneck striped with buffy; a dark patch 
on each side of neck. L. 23 to 28. W. 12. T. 4^. B. S. N. Am. 

373 b. ARDETTA Gray. 

729. A. ezilis (Gmelin). Least Bittern. S chiefly glossy 
greenish black above, brownish yellow below, neck, shoulders and 
wings with chestnut ; a buffy area on wing coverts ; 9 with brown 
instead of black. L. 14. W. 5. T. 1|. B. 1}. N. Am., in reedy 
swamps. (Lat., slender). 

374. ARDHA Linnaeus. (Lat. heron.) 
a. Bill shorter than tarsus. 
b. Length more than 35 (in adult); tarsus not twice middle toe without 
claw, 
c. Color chiefly bluish; head crested in breeding season; dorsal plumes 
short. {Ardea,) 

730. A. herodias L. Great Blue Heron. Grayish blue, 

marked with black and white; crown black with white centre; 

forehead white ; lower parts dusky, striped with white ; tibia and 

edge of wing cinnamon brown. L. 42 to 50. W. 19. B. Q\, Ts. 

7. T. 7. 9 smaller. N. Am., generally common, (dpadios, 

heron.) 

cc. Color white; no crest; back in breeding season with long plumes. 
{Uerodias Boie.) 

731. A. egretta Gmelin. Great White Egret. L. 40. 
W. 17. B. 5. Ts. 6. Amer., chiefly S. (Fr., aigrettCj a top- 
knot.) 

bb. Length 20 to 32. 

d. Tarsus not nearly twice middle toe without claw, 
e. Color pure white at all times ; plumes of breeding season very 
long, recurved, with loose webs. ( Garzetta Kaup.) 

732. A. candidiasima Gmelin. Snowy Egret. White 

"Crane." L. 24. W. 12. B. 3. T. 4. Tropical America, N. 

to N. Y., abundant. (Lat., very white.) 

ee. Color slaty blue, the head and neck maroon ; the young white, 
and sometimes the adult nearly or quite white ; plumes slender, 
with compact webs. (Florida B&\rd.) 

733. A. caerulea L. Little Blue Heron. L. 24. W. 12. 

T. 4. B. 3. Ts. 4. E. Am., N. to Bl., common. 

dd. Tarsus twice as long as middle toe without claw. (Dickromanassa 
Ridgway.) 

734. A. rufescens Gmelin. Reddish Egret. Slate color; 
head and neck cinnamon; young grayish. L. 30. W. 13. B. 4. 
Ts. 5. Southern, N. to 111. (Lat., reddish.) 

aa. Bill not shorter than tarsus ; L. less than 30. 
/. Scapular plumes in <f straight, hair-like, reaching beyond tail; wing 
more than 8. {Hydrana&sa Baird.) 
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735. A. tricolor Miiller. Louisiana Heron. Variegated ; 
leaden blue, chestnut and white. L. 27. W. 10. B. 4. Ts. 4. 
Tropical, N. to Ind. The U. S. bird is var. mfiGolliB (Gosse). 

ff. Scapular plumes not very long, soft, with compact webs ; wing not 
more than 8. {BuUmdti Bl3rth.) 

736. A. viresceiiB (L.) Green Heron. Crown, back and 
wings lustrous dark green ; neck purplish cinnamon ; throat and 
fore-neck striped with whitish; young similar. L. 18. W. 7. 
B. 2J. Ts. 2. Amer., abundant ; N. to Ont. (Lat., greenish.) 

375. NTCnCORAX Stephens. Night Herons. (ia;£, night ; 

Kopa^^ raven.) 
a. Bill about as long as tarsus; gonys nearly straight (Nycticorax,) 

737. N. nyotiooraz (L.). Black Crowned Night-heron. 
Qua Bird. Squawk. Bluish gray, crown, back and shoulders 
glossy green ; lower parts mostly white ; no peculiar feathers save 
two or three long, white occipital plumes ; young grayish brown, 
speckled and streaked with whitish, very different. L. 24. W. 14. 
B. 3. Ts. 3. T. 5. U. S., frequent. The American bird is var. 
lUBvini (Boddaert). (^Eu.) 

aa. Bill much shorter than tarsus; gonys convex. {Nyctanasm Stejneger.) 

738. N. violaoeas (L.). Yellow-crowned Night Heron. 
Grayish plumbeous, darker on back and streaked with black ; head 
mostly black, the crown and crest tawny white ; a white streak be- 
hind eye ; back with long plumes ; young grayish brown, streaked 
and spotted with brown. L. 24. W. 12. T. 5. B. 2{. Ts. 3f. 
S. U. S., scarce; N. to N. Y. 

Order XXXVII. PALiUDICOIi^. (The Cranes and 

Rails.) 

This small order includes the allies of the Cranes and Rails, 
wading birds with schizognathous palate, allied to the Limicola^ 
but with the head rather compressed than globose, the bill hard 
and not sensitive, not adapted for probing in the mud, and the 
hind toe little elevated. Precocial. Birds of moderate or large 
size, skulking about in the reeds and rushes, and feeding upon 
substances found on the surface. The position and boundaries of 
this group have been unsettled. It seems nearly related to the 
LimicolcR, (L^at., palus, swamp ; colo, 1 inhabit.) 

Families of FaludiGolB. 

a. Nasal bones schizorhinal ; head pattly unfeathered or else with ornamental 
plumes ; hind toe short, much elevated. Very large. Cranes. 

GRUIDiB, 141. 

aa. Nasal bones holorhinal ; head feathered, except sometimes a frontal 

shield; hind toe rather long, little elevated; size moderate or small. 

Rails . ^LK.\A3S»Hs\^> 
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Family CXLL QRUID^. (The Crakes.) 

Very large birds, with the legs and neck extremely long, the 
latter of 1 7 vertebrae. Wings large, rather short. Tail short, of 
1 2 broad feathers. Head more or less naked, with scattered hair- 
like feathers. Plumage compact, without downy tracts. Bill as 
long or longer than head, straight and slender; tibia extensively 
naked ; tarsus scutellate ; toes rather short ; hind toe highly ele- 
vated ; nasal bones schizorhinal. Genera 3 ; species 15 ; of various 
parts of the world, resembling herons in external form, but similar 
to the rails in general structure. 

376. GRITS Linnaeus. (Lat., crane.) 

789. O. americana (L.). Whooping Crane. White Crane. 
Adult pure white with black on wings ; bare part of head very 
hairy ; young rusty, the head feathered. L. 50. W. 24. T. 9. 
Ts. 12. B. 6. N. Am.; rare £., a wild bird, avoiding civiliza- 
tion. " The windpipe is quite as long as the bird itself, 50 inches 
or more, and over 2 feet of it coiled away in the keel of the breast- 
bone, which is entirely hollowed out to receive these extraordi- 
nary convolutions ; the voice is singularly raucous and resonant." 
{Coues,) 

740. G. mezioana (Miiller). Sand-hill Crane. Brown 
Crane. Slaty gray or brownish, never white; head sparsely 
hairy. L. 46. W. 22. B. 6J. T. 9. Ts. 10. U. S., chiefly S. 
and W. 

Family CXLIL RALLID-^E. (The Rails.) 

Birds of medium or small size, with compressed bodies and large 
muscular legs. Wings short, rounded, concave ; tail very short, 
of 10 or 12 soft feathers. Hind toe rather short, a little elevated; 
front toes very long. Bill various, rather short, not sensitive at 
tip. Plumage blended, changing little with age, sex, or season. 
Species about 150, of most parts of the world, skulking in swamps 
and marshes, gathering their food chiefly from the surface. 

a. Forehead feathered; no frontal shield. (RallinoB.) 
b. Bill slender, decurved, longer than head, with narrow nasal groove, and 

linear nostril Rallus, 377. 

bb. Bill stout, straight, not longer than head, with broad nasal groove and 

oblong nostril .... Fobzana, 378. 

aa. Forehead covered with a broad, bare, horny shield, 
c. Toes scarcely or not lobate. {Galllnulince.) 

d. Nostrils small, oval Ionornis, 379. 

dd. Nostrils slit-Iike GALUNUUi, 380. 

cc. Toes lobate, edged with broad flaps. (FtUicirue.) . . Fulica, 381. 
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377. RALLUS Linnseus. (Fr., rale, from its note.) 
a. Large rails ; wing more than 5. 

741. R. crepitans Gmelin. Clapper Rail. Salt-water 
Marsh Hen. Olive brown, variegated with ashy; dull reddish 
brown below; little or no distinct chestnut anywhere. L. 14 to 16. 
W. 6. T. 2^. B. 2^. 9 smaller. Salt marshes; common S., 
N. to Mass. 

742. R. elegans Audubon. King Rail. Fresh-water 
Marsh-hen. Brownish black, with bright chestnut below and on 
wing coverts; much brighter colored than the last, and larger; 
a red, rather than a gray bird. L. 18. W. 7. B. 2^. U. S., 
in fresh-water marshes, N. to Conn. 

aa. Small rails; wing less than 5. 

743. R. virginianns L. Virginia Rail. Colors exactly as 
in R. elegans ; much smaller. L. 10. W. 4. T. 1^. B. 1^. 
N. Am., common £. 

378. FORZANA Vieillot. (Italian name.) 

a. Secondaries without white. 
6. Wing more than 4; olive-brown above, striped with black. (Porzana,) 

744. P. Carolina (L.). Carolina Rail. Sora. Olive- 
brown, streaked ; adult with face and middle line of throat black ; 
breast slaty gray ; back streaked ; belly barred. L. 9. W. 4J-. 
T. 2. N. Am., common. 

b. Wings less than 3} ; dosky, osoally speckled with white. {CrecUcua 
Cabanis.) 

745. P. jamaioensls (Gmelin). Blackmail. Blackish, with 
white markings. L. 5^. W. 3. T. 1J-. Tropical Amer. etc., 
rarely N. to 111. 

aa. Secondaries white. (Cotumieqp* Bonaparte.) 

746. P. noveboraoensis (Gmelin). Yellow Crake. Buffy, 
blackish-streaked above with white marks, buffy below. L. 6. 
W. 8J. T. 1^. E. N. Am., not common. (Lat., of New York.) 

379. lONORNIS Reichenbach. (toy, violet ; 8ppisy bird.) 

747. I. martinioa (L.). Purple Gallinule. OUve green; 
head and lower parts purplish blue ; wings and tail greenish-black ; 
crissum white; bill mostly red; the shield blue. L. 12. W. 7. 
T. 3. Tropical Amer., N. to N. £. (From Martinique.) 

380. OALLINTTLA Brisson. (Dim. of Lat. gallina, hen.) 

748. O. galeata (Lichtenstein). Florida Gallinule. 
' Brownish olive above, grayish black on head and below; wings 

and tail dusky ; bill, frontal shield, and ring around tibia red ; foiQl 

16 
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greenish. L. 14. W. 7^. T. SJ. Ts. 2. S. States, straying N. 
to N. E. and Wis. (Lat., helmeted.) 

381. FULICA Linnaeus. (Lat., coot.) 

749. F. amerlcana (Gmelin). Coot. Mud Hen. Dark slate 
color or sooty, with white on wings and crissum ; bill pale in adult, 
with a brown spot near tip ; frontal shield dark brown. L. 14. 
W. 8. T. 2. N. Am., abundant in reedy swamps ; an excellent 
swimmer. 

Order XXXVIU. LIMICOIi^. (The Shore-birds.) 

This division of the old order of Grallce includes the allies of 
the Plover and Snipe, as distinguished from the nearly related 
Cranes and Rails on the one hand and the remotely related 
Herons and Ibises on the other. Some of the external characters 
of the group are the following. Tibia more or less naked below; 
legs long; hind toe free and elevated, often wanting. Head glo- 
bose, abruptly sloping to the base of the bill ; completely feathered 
(except in the male of Pavoncella) ; gape short; bill weak, flexible, 
more or less soft-skinned and sensitive at tip in most cases, adapted 
for probing in the mud; nostrils sUt-like, surrounded by soft skin. 
Schizognathous ; precocial. 

The Limicolce are all birds of small size, abundant on sandy 
shores and in marshes. In spite of the difference in appearance 
and habits, these birds have much in common with the gulls, in 
their anatomy. (Lat,, limits, mud; coloj 1 inhabit.) 

Families of LimieolB. 

o. Toes lobate, with distinct lateral membranes ; tarsus extremely compressed. 

Phalaropodid^ 143. 
aa. Toes not lobate; webbed or not. 
b. Tarsus more than twice middle toe with claw; naked part of tibia much 
longer than middle toe with claw ; feet palmate or not. 

Recurvirostrfd^ 144. 
bb. Tarsus less than twice middle toe with claw; naked portion of tibia 
shorter than middle toe with claw; toes cleft or semipalmate. 
c. Tarsus scutellate in front. 

d. Bill slender, with a bluntish tip ; soft-skinned and sensitive through- 

out SCOLOPACID^, 145. 

dd. Bill stout, hard, pointed and wedge-shaped at tip (in our species). 

Aphrizid^, 146. 
cc. Tarsus reticulate in front. 

e. Bill not longer than tarsus, not compressed ; contracted behind the 

horny tip, shaped somewhat like a pigeon's bill. 

Charadrhd-*, 147. 
ee. Bill longer than tarsus, much compressed at tip. 

H^MATOPODIDiB, 148. 
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Family CXLHI. PHALAROPODID-ffl. (The 

Fhalaropes.) 

Small sand-piper-like birds, with the toes lobed, as in the Coots 
and Grebes, but the lobes narrower. Body depressed, the lower 
plumage thick, as in the ducks, and capable of resisting water; 
wings long, tail short; tarsus much compressed. Species 3 in two 
genera. They inhabit northern regions, ranging S. in winter. 

ft. Bill stoutish, flattened) with lancet-shaped tip. . . Crtmophilus, 382. 
aa. Bill subulate ; toes scalloped (PhalaropuSy 383) or plain. 

Steoanopus, 383 b. 

382. CRTMOFHILnS VieiUot. (icpv/wf, cold ; <t>(\os, loving.) 

750. C. fulicariiia (L.). Red Phalarope. Back black, the 
feathers tawny edged; top of head blackish, its sides white; rump 
white ; quills mostly black ; feet yellowish ; lower parts purplish 
chestnut ; young white below ; membrane of toes scalloped. L. 8. 
W. 5. T. 2|. B. 1. Ts. |. Northern regions. (£:«.) (Lat., 
Coot-Uke.) 

383. FHALAROFUS Brisson. ((fxiKapis, the coot ; ttovt, foot.) 

751. P. lobatns (L.). Northern Phalarope. Adult gray- 
ish black, variegated with tawny ; rump and under parts white ; 
neck largely rusty red ; bill and feet black. L. 7. W. 4j. T. 2. 
B. }. Ts. |. Northern regions, chiefly along sea-shores. {Eu,) 

383 b. STEGANOFUS VieUlot. 

752. 8. tricolor (VieiUot). Wilson's Phalarope. Ashy 
above, more or less variegated with chestnut ; rump pale ; lower 
j)arts white ; sides of head and neck with a stripe of dark wine-red, 
which changes to black above ; tail marbled ; winter plumage with 
no red or black; bill and feet black. L. 9. W. 5. T. 2^. B. Ij. 
Ts. 1|. N. Am., chiefly in interior ; largest and handsomest of the 
Phalaropes, varying much with the season ; membranes plain. 

Family CXLIV. RECUR VlKOSTRIDiB. (The Avocets.) 

A little family allied to the snipe, with the legs excessively long 
and the bill very slender, long, acute, straight or curved upward. 
Genera 3, species 8 ; in most parts of the world. Himantopus is 
said to have relatively longer legs than any other bird. 

a. Toes 4; the anterior full webbed; bill recurved, flattened, tapering to a 
fine point; plumage beneath thickened, as in ducks; swimmers. 

Recurvirostra, 884. 
aa. Toes 3, semipalmate; bill nearly straight, not flattened. 
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384. RECURVIROSTRA Linnens. (Lat. recurvus, bent 

upward; rostrum, beak.) 

753. R. amerioana Gmelin. Avocet. Blue Stocking. 
White, with cinnamon brown on head and neck, the wings mostly 
bhick; legs blue. L. 18. W. 8^. T. SJ. B. 8^. Ts. Sf. N. Am. 

385. HTM A NTOPU8 Brisson. (l/uafToirovs, strap-leg.) 

754. H. mezioantui (Miiller). Stilt. Lonq Shanks. Law- 
yer. Glossy black above, white below ; tail ashy ; 9 slaty ; legs 
pink. L. 15. W. 9. T. 3. Ts. 4. B. 2^. N. Am. 

Family CXLV. SOOLOPAOIDiB. (The Snipe.) 

Bill elongated, usually longer than the head ; if short, not plover- 
like, being soft-skinned throughout (hard when dry) ; nasal grooves 
in the form of narrow channels ranging from half to nearly the 
whole length of the bill; sides of lower mandible usually also 
grooved; nostrils narrow exposed slits; head feathered. Wings 
usually thin and pointed; tail short and soft; tibia rarely entirely 
feathered. Tarsus never entirely reticulate and usually scutellate 
in front and behind ; hind toe present (except in Calidris) ; front 
toes cleft or slightly webbed ; size medium or small. Sexes alike 
or female slightly larger; seasonal changes in plumage often 
strongly marked. Eggs usually four, placed with the small ends 
together in a slight nest or depression in the ground ; notes vari- 
ous; mostly migratory or gregarious. Genera about 20; species 
100 ; chiefly of northern regions, but not wanting in most parts of 
the world. ((ricoXo7ra|, snipe.) 

a. Tarsus scutellate behind as well as in front; bill not strongly decurved. 
h. Eyes far back, directly above the ears; bill long; tip of upper mandible 
thickened; plumage unchanging. {ScolopacinaJ) 
c. Tibia entirely feathered; 3 outer primaries attenuate; toes not webbed. 

Philohela, 386. 
cc. Tibia naked below ; no attenuate primaries. . . . Gallinago, 387. 
bb. Eyes not far back, considerably before the ears; tip of upper mandible 
thin; summer and winter plumage different. (TringincB,) 
d. Toes not webbed at all (or with a single minute web). 

e. Hind toe wanting Calidris, 392. 

ce. Hind toe present. 
/. Bill not shorter than middle toe with claw; (inner webs of quills 

not mottled) Trikga, 390. 

jy. Bill shorter than middle toe with claw; (inner webs ot quills 

mottled) Tkyngites, 397. 

dd. Toes more or less webbed at base. 

g. Tail graduated, more than half wing. . . Bartramia, 396. 
gff. Tail not more than half wing, little graduated. 
h. Tail longer than bill (from frontal feathers); gape reaching 
beyond base of culmen. 
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t. (Wing less than 4; toes well webbed; both mandibles grooved to 

the tip; tail not barred) Ebeumetes, 391. 

tt. (Wing not less than 4.) 
j. Bill narrower at tip, its upper surface hard and smooth, not grooved 
to the tip ; (tail barred). 
h. Tarsus about as long as middle toe and claw; (wings less than 4^). 

AcTiTis, 398. 
hh. Tarsus rather longer than middle toe and claw; (wings more 
than 4}). 
X. Bill slender; (legs dusky or yellow). . Totamus, 394: 394 b. 

XX. Bill stout; (legs bluish) Stmphemia, 395. 

jj. Bill slightly broadened at tip, its upper surface slightly wrinkled or 

pitted MiCROPALAMA, 389. 

hh. Tail shorter than bill; gape not reaching behind base of culmen: (tail 
barred or else chiefly black). 
L Culmen with a median groove ; tip of both mandibles wrinkled 

or pitted Macrorhamphus, 388. 

U. Culmen smooth, not grooved Limo8A, 393. 

aa. Tarsus scutellate in front, reticulate behind; bill very long, decurved. 
{NumeniifUB.) Numenius, 399. 

386. FHILOHELA Gray. (t^'Xof, lover ; cXor, swamp.) 

755. P. minor (Gmelin). American Woodcock. Variegated, 
black, brown, gray, and russet ; occiput banded with blackish and 
rusty, below warm brown. L. 11. W. 5. B. 3. T. 2|. E. U. S., 
in swamps, W. to Nebr. (The European woodcock, Scolopax rustir 
cdla L., a similar but considerably larger bird, is an occasional 
straggler to E. U. S.) 

387. GALLXNAGO Leach. (Lat., gallus, cock.) 

756. G. delioata (Ord). Wilson's Snipe. Back varied with 
black and bay ; crown black, with a pale median stripe ; breast 
mottled; sides barred; bill straight, very long. L. 11. W. 5. B. 
2^. T. 2^. N. Am., abundant ; a favorite game bird. 

388. MACRORHAMFHUS Leach, (jxaxpos, long; pdfifpos, 

beak.) 

757. M.gri8etui (Gmelin). Gray Snipe. Dowitcher. Black- 
ish and grayish ; breast rusty-red in summer ; bill long, nearly as 
in Gallinago. L. 11. W. 5^. T. 2^. E. N. Am., abundant 
coastwise. 

389. BflCROPALAMA Baird. (jwcp6ty small ; noKdfirjy palm.) 

758. M. himantopus (Bonaparte). Stilt Sandpiper. Black- 
ish, marked with chestnut, etc. ; ashy gray in winter ; bill nearly as 
in Gallinago, L. 9. W. 5. T. 2\, B. 1}. E. N. Am., not com- 
mon. (^HimantopuSf the stilt.) 
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390. TRINGA Linnaeus. (Low Lat., sandpiper.) 

a. Wing 6 or more; middle pair of tail feathers not longer than the rest. 
( Tringa.) 

759. T. oanutus L. Robin Snipe. Knot. Brownish black, 
reddish brown below ; bill straight ; tarsus not shorter than middle 
toe and claw. L. 11. W. 6^. T. 2^. Atlantic coasts, common. 
(Eu.) (For King Canute.) 

aa. Wing less than 6; middle pair of tail-feathers longer and more pointed 
than the rest. 
b. Tarsus shorter than middle toe with claw, the latter shorter than bill. 
{ArqwUella Baird.) 

760. T. maritima Briinnich. Purple Sandpiper. Ashy black 
with purplish reflections ; feathers with pale edgings ; lower parts 
mostly white ; bill nearly straight. L. 9. W. 5. T» 2}. B. 1^. 
Atlantic coasts. (£u.) * 

bb. Tarsus longer than middle toe with claw (or else toes very slender, with- 
out distinct lateral membrane), 
c. Bill scarcely longer than tarsus, and not half length of tail. (Ado- 
dromcu Kaup.) 
d. Wing more than 4^. 
e. Rump and middle tail coverts plain black or dusky ; throat with 
an ashy or brownish suffusion and dusky stresJ^s. 

761. T. maculata Vieillot. Pectoral Snipe. Jack Snipe. 
Clay-color, striped with blackish above ; belly white ; breast ashy- 
shaded and sharply streaked. L. 9. W. 6^. B. 1^, N, Am., 
abundant. {Eu.) 

ee. Rump dusky, the feathers bordered by pale, 
y. Upper tail coverts white, with or without dusky marks; throat 
sharply streaked, with little if any ashy suffusion. 

762. T. fuscicoUia Vieillot. White-rumped Sandpiper. Top 
of head buffy, streaked with black; middle tail-feathers mostly 
black. L. 7^. W. 4f . T. 2J. E. U. S., coastwise. {Eu,) (Lat, 
fuscuSf tawny ; collum, neck.) 

ff. Upper (median) tail coverts plain dusky. 

763. T. bairdi (Coues). Baird's Sandpiper. Colors of next 
but larger ; throat but little streaked. L. 7 to 7\. W. 4}. T. 2J. 
B. J. America, rare E. (To Spencer FuUerton Baird.) 

dd. Wing less than 4. 

764. T. minutilla Vieillot. Least Sandpiper. Peep. Black- 
ish, rusty and white, much variegated ; throat streaked. Smallest 
of the sandpipers, resembling Ereunetes, but the feet different, be- 
ing without webs. L. 6. W. 3J. T. 2. N. Am., abundant. 

cc. Bill considerably longer than tarsus and more than § tail. 

g. Tarsus less than li times middle toe without claw; upper tail 
coverts mostly dwsky. (Pelidna Cuvier.) 
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765. T. alpina (L.). Dunlin. Ox-bird. Red-backed Sand- 
piper. Chestnut brown above ; feathers black centrally ; belly, m 
summer, with a broad black area. L. 8^. W. 5. T. 2^. B. 1|. 
Northern regions, the American yar. padfica Coues, larger than the 
European. 

gg. Tarsus IJ times length of middle toe without claw ; upper 
tail coverts white; bill decurved. {Ancylocheilus Kaup.) 

766. T. ferrugjinea Briinnich. Curlew Sandpiper. Chiefly 
chestnut in summer, the back black and rusty ; in winter largely 
brownish and streaky. L. 8. W. 5. B. 1^. Europe, straggling 
to N. E. {Eu.) 

391. EREUNBTES Illiger. (ipannjrlisy searcher.) 

767. E. puBillus (L.). Semipalmated Sandpiper. Sand- 
peep. Grayish brown, often shaded with cinnamon, white below ; 
small. L. 6J. W. 3|. T. 2. B. f to ^. N. Am. ; abundant 
along beaches. (Lat., puerile.) 

768. E. occidentalis Lawrence. Bill longer, ^ to 1^ ; color 
chiefly rusty red above; chest and breast streaked. Pacific, fre- 
quently E. 

392. CALIDRIS Cuvier. (icaXidpis, old name of some bird.) 

769. C. arenaria (L.). Sanderling. Rusty above, marked 
and spotted with grayish and whitish; white on wing coverts. 
L. 8. W. 5. T. 2^. B. 1. Northern regions, abundant coastwise, 
known by its lack of the hind toe. {Eu,) (Lat., relating to sand.) 

393. UMOSA Brisson. (Lat., muddy.) 

a. Tail distinctly barred. 

770. L. fedoa (L.). Marbled Godwit. Marlin. Cinna- 
mon brown, variegated above, nearly uniform below; no pure 
white ; upper tail coverts cinnamon barred with black. L. 16 to 
22. Ts. 3. W. 9. T. 3 J. B. 4 J. N. Am., abundant along 
shores. (Perhaps yag</u5, ugly.) 

aa. Tail black, white at base and tip. 

771. Ii. heemastioa (L.). Black-tailed Godwit. Brownish 
black and reddish, more or less variegated above and below ; some 
white ; upper tail coverts with a white band. L. 15. W. 8. Ts. 2J. 
B. 3J. E. N. Am., rather northerly. (alfuiumK^s, blood-red.) 

394. TOTANUS Bechstein. (Ital., totano.) 

a. Tarsus more than li times middle toe without claw ; legs yellow. ( Totanus.) 

772. T. melanoleuous (Gmelin). Greater Tell-tale. Yel- 
low Shanks. Stone Snipe. Ashy brown, variegated with white, 
etc.; bill very slender, the nasal groove not ha\i \V.^ \«iv^gi>a.\ Vsg^ 
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long. L.12f W. 7^. T.S^ B.2\. N. Am., frequent QuXas, 
black ; XtvKoty white.) 

773. T. flavipes (Gmelin). Tellow Legs. Colors as in pre- 
ceding ; nasal groove more than half bill ; smaller ; legs longer. 
L. 11. W. 6f T. 2J. B. If U. S., abundant (Lat., JlavuSj 
yellow ; pes, foot) 

394 b. HELODROMAS Kaup. 
aa, Tmrstu mach less than !( times middle toe and claw; legs dasky. 

774. H. Bolitarins (Wilson). Solitary Tattleb. Olive 
brown, sparsely speckled with whitish above ; below white ; breast 
dusky; bill straight and slender. L. 9. W. 5. T. 2^. B. 1}. 
N. Am., abundant about secluded ponds. 

393. 87MFHBMIA Rafinesque. (<rw, with ; <l»ifd, I speak ; in 

allusion to their noisy discussions.) 

775. 8. semipalmata (Gmelin). Willet. Brownish gray, 
varied with dusky, mostly whitish below. L. 15 or 16. W. 7 J. 
T. 3. B. 2^. N. Am., common coastwise. The larger western 
bird (111. and W.) is var. inomata Brewster. W. 8. B. 2^. 

396. BARTRAMIA Lesson. (To William Bartram, *< grand- 
father of American ornithology.") 

77G. B. longicauda (Bechstein). Upland Sandpiper. Light 
brownish, marked with ochraceous and blackish; throat whitish; 
tail feathers mostly marked with white. L. 1 2^. W. 6^. T. 4. B. 
IJ. E. N. Am., abundant in fields, etc. Allied to this species is 
the European Ruff {Pavoncella pugnax Z.), occasionally taken in 
E. U. S., the male with a very conspicuous ruff. 

397. TRYNOITES Cabanis. (From Tringa.) 

777. T. subruficollis (Vieillot). Buff-Breasted Sand- 
piper. Grayish, mottled with darker; buffy below; under pri- 
mary coverts and quills with white, and finely mottled with black. 
L. 8. W. 5^. T. 2 J. B. |. N. Am., chiefly in interior ; not com- 
mon. (Lat., subj under ; rufus, reddish ; collum, neck.) 

398. ACTITIS Boie. (Lat., acta, shore.) 

778. A. macularia (L.). Tip-up. Teeter-Tail. Spotted 
Sandpiper. Lustrous drab above in summer, varied with black ; 
pure white below, with round blackish spots in adult. L. 8. W. 4. 
T. 2. B. 1. N. Am., everywhere, common. (Lat. spotty.) 

399. NXJMENIXJS Linnaeus, (ytos, new; fifjvrij moon.) 
a. Secondaries, quills, etc., rusty cinnamon ; lower parts pale cinnamon. 

779. N. longirostris Wilson. Long-Billed Curlew. Sickle 
Bill. Cinnamon, varied with gray and blackish. L. 24. W. 12. 
T. 4. B. 5 to 9. N. Am., frequent. 

aa. Secondaries and quills ch'iefty dusky bto'^iwi^^v, \o\?«t -^xVa \\iJ\ VkXjSt^ . 
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780. N. hudsoniciis Latham. Jack Curlew. Crown with 
two broad dusky stripes, with a narrower median stripe of buffy. 
L. 18. W. 9. T. 3J. B. 3 or 4. N. Am. 

781. N, borealis (Forster). Esquimaux Curlew. Dough 
Bird. Crown narrowly streaked with dusky, without paler median 
stripe. L. 14. W. 8^. T. 3. B. 2^. N. Am., northwards. 

Family CXLVI. CHABADBIID^. (The Plovers.) 

Head rather large, nearly globose; bill of moderate length, 
shaped somewhat like a pigeon's bill, with a constriction behind 
the horny terminal portion; nasal fossae lined with soft skin, 
through which the slit-like nostrils open. Wings long and 
pointed, usually reaching beyond the tip of the short tail, some- 
times spurred. Toes usually three, with basal web ; tarsus reticur 
late; tibia naked below. Sexes similar, but seasonal changes of 
plumage great. Species about 75, in most parts of the world. 

a. Plumage above speckled ; below, black in breedinfi: season ; tarsns mnch 
longer than middle toe and claw. Squatarola and Charadkius, 400. 

aa, Plamage of upper parts not speckled; neck with dark rings; tarsus not 
much longer than middle toe and claw; hind toe wanting. 

JSoiALrns, 401. 

399 b. SQUATAROLA Yieillot. 

a. Hind toe present, but very small. 

782. S. squatarola (L.). Black-Bellied Plover. Ox-eye. 
Grayish, speckled ; black below in breeding season, at other times 
white ; axillars sooty-black. L. 11^. W. 7. T. 3. B. Ij. Ts. 2. 
Northern regions ; rather rare in U. S. (Eu.) (Venetian name.) 

400. CHARADRrUS Linnaeus. (xapabpi6sy old name.) 

783. C. dominiouB Miiller. Golden Plover. Frost Bird. 
Dark and grayish above, profusely speckled, some of the spots 
bright yellow ; black below in breeding season, at other times grey- 
ish ; wing coverts smoky-gray. L. 10^. W. 7. T. 3. B. 1. Ts. 
1}. N. Am., a well known game bird. 

401. iBGIALinS Bole. (alyiaXcn/r, one who lives along shore.) 

a. Tail half or more length of wing; rump orange brown; two black bands 
on breast. (Oxyechiu Reich.) 

784. iB. vooifera (L.). Kildeer. Grayish brown ; tail with 
black, white, and pale orange ; a black band above the white fore- 
head. L. 10. W. &|. T. 4. B. |, black. N. Am., abundant in 
the Miss. Valley. 

aa. Tail not half length of ¥ring; rump colored like back; breast with one 
band or none. (Ocktkodronnu Reich.) 
6. Bill as long as middle toe and claw. 
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785. XL wilAonia (Ord). Wii^son's Ploveb. Brownish gray; 
forehead and lower parts white, a black band on breast and one on 
front of crown ; 9 duller and rusty. L. 7|. W. 4J. B. ^. Trop- 
ical shores, N. to N. Y. (To Alex. Wilson.) 

bb. Bill shorter than middle toe ¥rithoat claw. (jEgialiiu.) 
c. All toes distinctly webbed at base. 

786. JB, semipalmata Bonaparte. Ring -Neck Ploveb. 
Dark grayish brown; black bands broad. L. 7. W. 5. B. ^. 

N. Am. 

cc. Inner toe not webbed at base. 

787. JB, meloda (Ord). Piping Plover. Very pale ashy 
brown, clear white below; dark bands narrow and faint; toes 
slightly webbed. L. 6f . W. 4f B. ^. E. N. Am., along the 
coast ; represented in Miss. Valley by var. dreumciiieta Ridgway, 
with the black patches on sides of breast coalescent. 

Family CXLVII. APHRIZID-ffl. (The Surf-birds.) 

Toes 4, not webbed, the hinder short, well-developed; tarsus 
scutellate in front ; legs rather long ; wings long and pointed ; tail 
short ; bill rather short. Two genera, each with a species, found 
on most northern shores. {d(l>p6sy surf ; fa©, I Kve.) 
a. Bill as long as tarsus, hard, sharp-pointed ; tail rounded. Arbnaria, 402. 

402. ARENARIA Brisson. (Lat., relating to sand.) 

788. A. interpres (L.). Turnstone. Variegated; black, 
white, and chestnut above, mostly white below ; young without red- 
dish; feet orange; throat white. L. 8^. W. 6. T. 2^. B. |. 
Northern regions, generally common. (Eu.) (Lat., a go-between.) 

Family CXLVIII. H-ffiMATOPODID^. (The 

Oyster-Catchers.) 

Toes 3, webbed at base ; tarsus reticulate ; legs stout, coarse and 
rough ; wings long and pointed ; tail short. Bill hard, long, con- 
stricted near base, much compressed, truncate at tip, nearly straight, 
adapted for opening shells ; nasal groove short ; nostril linear. Size 
large ; sexes similar. One genus, with 6 or 7 species ; shore-birds 
found in most countries. 

403. HJBMATOPUS Linnaeus, (at/xa, blood ; novs, foot.) 

789. H. palliatus Temminck. Oyster-Catcher. Back dark 
slate ; head and neck black ; bill and legs red ; tail coverts white. 
L. 18. W. 10. T. 4^. B. 3. American coasts. (Lat., wearing 
a cJoak.) 
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Order XXXIX. GAIiLIN^. (The Gallinaceous 

Birds.) 

Bill short, stout, convex^ horny, not constricted ; nostrils scaled 
or feathered; cutting edge of upper mandible overlapping the 
lower. Head often partly or wholly naked, sometimes with fleshy 
processes. Legs moderate, stout; hind toe elevated (excepting in 
Cracidce)y smaller than the other toes, sometimes wanting. Feet 
usually slightly webbed. Tarsus broadly scutellate (sometimes 
feathered), occasionally spurred in the males ; claws blunt, not 
much curved. Wings short, strong, concave; tail various, some- 
times wanting, often immensely developed. Palate schizognathous, 
nasal bones schizorhinal ; basipterj'goid processes present. Preco- 
cial, often polygamous, terrestrial in habit and hence sometimes 
called Rasores or Scratchers. 

A large order including the chief game birds of most countries, 
as well as most kinds of domesticated fowl. The Hen (^Gallus 
gallus), the Guinea Hen {Numida pucherani), and the Peacock 
{Pavo cristatus), are familiar examples of the order. All these are 
now placed with the common turkey in the Old World family, 
Pkasianidce. (Lat., gallus, cock.) 

Families of GallinsB. 

a. Hind toe short, small, inserted above level of the others. 
6. Tarsus without spurs; head feathered (or nearly so) and tail not vaulted. 

TBTRAOMIDiB, 149. 

bb. Tarsus with spurs in ^ ; head often largely naked, the tail often vaulted. 

Phasianid^ 150. 

Family CXLIX. TETRAONID^. (The Grouse.) 

Hind toe small, short; tarsus without spurs; head nearly or 
quite feathered; tail not vaulted. Genera 12; species about 25. 
Game birds abounding in northern regions; the grouse mostly N. 
American. (Lat, tetrao, grouse.) 

a. Tarsus bare, scutellate; nostril unfeathered, with a naked scale; sides of 
toes not pectinate (Perdicina), 
b. Head not crested; lower mandible with its tomia serrate toward the tip. 

COLTNUS, 404. 
aa. Tarsus and nostrils more or less feathered; sides of toes pectinate in win- 
ter (Tetraonina), 
c. Tarsus feathered about half way; tail fan-shaped, of 18 broad, soft 

feathers ; neck with a ru£F Bonasa, 406. 

cc. Tarsus feathered to the toes. 
d. Tail more than half wing, rounded or even; no ruff or peculiar 
feathers on neck. 

e. Toes naked ; pluma^ not white Dbndragapus, 405. 

ee. Toes feathered ; winter plumage chiefly snow-white. 
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dd. Tail mboat half as long as wing ; toes naked. 

/. Neck with a rufif of straight stiff feathers, beneath which is a 

bare, inflatable air-sac ; tail roonded. . Ttmpahuchus, 408. 

/*. Neck withoat peculiar feathers ; tail graduated, the middle 

feathers ezserted Pedicecetes, 409. 

404. COIiixiOS Lesson. (Mex. name, Acolin.) 

790. C. virgiinlaniis (L.). Bob -White. Quail (North). 
Partridge (South). Forehead, line through eyes, chin and throat 
white, brownish yellow in 9 i crown dark ; plumage generally 
chestnut red, barred and streaked. L. 9^. W. 5. T. 3. B. |. 
£. U. S., W. to Great Plains, abundant. The smaller European 
quail, Cotumix cotumix L., with very short tail and lower mandible 
entire, has been introduced £. 

405. DENDRAQAPUS Elliot. (dcvdpov, tree ; dyatni, love.) 

a. Tail of 16 feathers ; no evident air-sac on side of neck (Canackita 
Stejneger). 

791. D. canadensis (L.). Spruce Partridge. Canada 
Grouse. Black above with grayish markings; mostly black below 
with white spots ; the sides streaked; tail black, often tipped with 
reddish; 9 smaller, black interrupted or streaky. L. 16. W. 6}. 
T. 5^. Spruce swamps, northward ; S. to N. Y. and Mich. 

406. BONASA Stephens. (/Sovao-or, wild bull.) 

702. B. umbellus (L.). Ruffed Grouse. Partridge 
(North). Pheasant (South). Crested ; sides of neck with a 
ruff of soft dark feathers ; color reddish or grayish brown, much 
streaked and variegated with blackish and pale. L. 18. W. 7 J. 
T. 7. E. U. S., abundant in woodland. (Lat., umbel.) 

407. LAOOPUS Brisson. (KaySsy hare ; Trovf, foot.) 

793. L. lagopua (L.). White Ptarmigan. Willow Grouse. 
Fore parts cinnamon brown, variegated with blackish, rest of body 
chiefly white ; winter plumage pure white, the tail black ; bill stout. 
L. 16. W. 8. T. 5. Arctic, S. to N. N. Y. in winter. (JSti.) 
Some other species occur N. 

408. TYMPANUCHUS Gloger. (Lat., tympanum^ drum; nucha, 

nape.) 

a. Scapulars without conspicuous terminal whitish spots; neck tufts in cf of 
more than 10 parallel-edged, obtuse feathers. 

794. T. americanus (Reiehenbach). Pinnated Grouse. 
Prairie Hen. Prairie Chicken. Sides of neck with a tuft of 
long pointed feathers, beneath which is a patch of bare, red skin, 
capable of great inflation*, color black, tawny and white, much 
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barred and streaked. L. 1 7. W. 9. T. 4^. 9 smaller. Prairies, 
etc.) Indiana to La. and N. ; nearly exterminated eastward. 

aa. Scapulars with large, conspicuous spots of buffy whitish; neck tufts in (f 
of not more than 10 lanceolate feathers. 

795. T. cupido (L.). Heath Hen. Rather smaller. W. 8J. 
E. U. S., once from Mass. to Va., now extinct except on Martha's 
Vineyard. (To Cupid, the ruff on the neck likened to Cupid's 
wings.) 

409. PEDICSCXSTES Baird. (TrfS/ov, plain ; ocm/ri^ff, inhabitant.) 

796. P. phaBianelluB (L.). Sharp-tailed Grouse. Streaked 
and spotted, yellowish brown, black, and white ; sexes alike. L. 1 8. 
AV. 8f . T. 5. Arctic Amer., S. to N. III. ; the S. E. form with 
rusty grayish predominating, is var. campestris Ridgway. (Lat. 
phasianus, pheasant.) 

Family CL. PHASIANID-ffl. (The Pheasants.) 

The chief family of the Gallinoi, differing as a whole from the 

Tetraonidce in having the tarsus in the $ armed with a spur. In 

many species the head is naked, in others the tail is long and 

vaulted, or otherwise peculiar. Genera 18 ; species 90; nearly all 

of the Old World, some of them among the most remarkable of 

birds in form and coloration. The two species of Meleagrince are 

American. 

a. Head and neck unfeathered, with scattered hairs, and with caruncles ; 
forehead with a fleshy process; tall long, broad, truncate ; plumage 
metallic ; breast in ^ with a tuft of bristles. (AfeleagriruB.) 

Meleagris, 410. 

410. MELEAORIS Linnaeus. (ju\€aypisi guinea-hen.) 

797. M. gallopavo L. Wild Turkey.^ Glossy, coppery 
black. L. 48. W. 21. T. 18^. 9 smaller, duller. Ontario to 
Rocky Mountains, S. to Mexico, becoming extinct eastward. The 
domestic Turkey is descended from a Mexican variety (var. 
mexicana Gould). (Lat., gallus, cock ; pavo, pea-fowl.) 

Order XL. COLXJMB^. (The Doves.) 

Bill straight, compressed, the horny tip separated by a constric- 
tion from the soft part. Nostrils opening beneath a soft, tumid 
membrane or cere, at base of bill. Frontal feathers sweeping in 
a strongly convex outline across base of upper mandible ; tomiae 
meeting. Hind toe on a level with the rest (except in StarncenaSj 

> The account of the habits of the Turkey given by Linnaeus is worth quoting : 
'* Mas exH>8tuat inflAto pectore, expansa cauda, sanguiuea facie, reUucata frontis 
caruncula; irw tenax ; sapida caro." 
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etc.), the others usually not webbed. Tarsus mostly scutellate in 
front, elsewhere reticulate, the plates soft. Head small, skull 
scbizognathous, the nasal bones schizorhinous ; basipterygoids 
present Plumage soft, compact, the feathers very loosely inserted. 
Altricial; monogamous. 

A small order, including some extinct forms, closely related to 
the GaUinas, The principal family is the Columbidas. 

Families of CdamlMB. 
A. Wings and tail well developed. Golumbidjb, 151. 

Family CLT. COLUMBID-ffl. (The Pigeons.) 

Wings long, pointed; tail never forked, of 12 or 14 feathers; 
plumage compact, the feathers loosely inserted. Species about 
300, found in most regions, but most abundant in the East Indies. 
Besides the following, quite a number of pigeons occur in the 
Southern States. The common tame dove {Columba cenas L.) is a 
fair type of the family. 

a. Tarsus feathered at the sufTrago, shorter than the lateral toes. {ColumbiwB.) 

b. Tail very long, wedge-shaped, of 12 pointed feathers. Ectopistbs, 411. 

CM. Tarsus entirely bare, scutellate, longer than the lateral toes. {ZenaidintB,) 

c. Tail long, pointed, of 14 pointed feathers, its length more than § wing. 

Zenaidura, 4L2. 
cc. Tail short, rounded, of 12 broad feathers; less than § wing, 

COLUMBIGALLINA, 413. 

411. ECTOPISTBS Swainson. (€KT07narrjs, wanderer.) 

798. B. migratoriua (L.). Wild Pigeon. Passenger 
Pigeon. Bluish drab, with reddish and violet tinges, reddish 
below; ^ more reddish. L. 17. W. 7^. T. 8. E. N. A., 

abundant; gregarious. 

412. ZEN AIDUR A Bonaparte. (ZenmWa, a related genus; ovpo, 
tail ; Zenaida was named for Madame Zenaida Bonaparte.) 

799. Z. macroura (L.). Mourning Dove. Turtle Dove. 
Carolina Dove. Brownish olive, glossed with blue and wine 
color ; plumage with metallic lustre ; a dark ear spot ; outer tail 
feathers with white ; 9 duller. L. 12. W. 5|. T. 6f . N.Am., 
N. to Canada, very abundant, feeding on the ground, its mournful 
note not an index to its merry disposition. (jiaKpos, large ; ovpa, 
tail.) 

413. COLUMBIQALLINA Boie. (Lat., columboy pigeon ; 

gallina, hen.) 

800. C. passerina (L.). Ground Dove. Grayish olive, with 
bluish gloss; the head, breast, etc., wine-color in ^. L. 6J. W. 
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8J. T. 2f. Tropical America, N. to Va. ; common S. (Lat, 
like a sparrow.) 

Order XLL BAPTORES. (The Birds of Prey.) 

Bill powerful, cered at base, strongly hooked at the end. Feet 
never zygodactyle; fourth toe sometimes versatile; hind toe de- 
veloped, elevated or not ; claws very strong in typical forms, weak 
in the vultures; tibia, and often tarsus, feathered. Primaries 10; 
tail feathers usually 12. Altricial, but young downy at birth. 
Carnivorous birds, often of large size and great strength, found in 
every part of the world. Some of them feed upon carrion, some of 
the smaller on insects, some on reptiles or fishes, the most of them 
on mammals and birds which are captured in open warfare. (Lat., 
raptor, robber.) 

Families of Baptorei. 

a. Head entirely naked (downy in young) ; hind toe short, elevated; claws 
small; inner toe somewhat webbed; nostril longitudinal. 

CATHARTIDiB, 152. 

aa. Head nearly or quite fully feathered; hind toe not elevated, its claw large 
and strong, like the others ; inner toe not webbed ; nostrils vertical or 
roundish. 
d. Eyes lateral, not surrounded by a disk of radiating feathers; cere ex- 
posed; outer toe not reversible (except in Fandion). 

FALCONIDiE, 153. 

bb, Eyea directed forward, surrounded by disks of radiating feathers; cere 

concealed by bristly feathers ; outer toe reversible. 

e. Facial disk sub-triangular; middle claw pectinate. . STRioiDiB, 154. 

cc. Facial disk sub^ircular, middle claw not serrate. . BuBONiDiE, 155. 

Family CLII. CATTTARTID^. (The New World 

Vultures.) 

Head and part of neck bare. Eyes lateral ; ears small. Bill 
lengthened, weak and but little hooked ; nostrils perforate. Wings 
very long and strong, giving a strength and grace of flight which 
few birds possess. Hind toe short, and elevated ; front toes long, 
somewhat webbed, with rather weak and straightish claws. Large 
turkey-like raptores, without the strength and spirit of the hawks 
and owls ; " voracious and indiscriminate gormandizers of carrion 
and animal refuse of all sorts, hence efficient and almost indispensa- 
ble scavengers in the warm countries where they abound." (Coues.) 
The vultures are voiceless. On th« .ground they walk rather clum- 
sily. When disturbed they eject the fetid contents of their capacious 
crops. Two species, the Condor and the California Vulture, are 
among the largest birds of flight in the world. All are American, 
the Old World Vultures {Vulturince) being vulture-like h&^ksu 
Genera 5 ; species 6 or 8. 
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a. Wings very long, primaries reaching to end of tail or £arUior ; tail ronnded; 

nostrils large and broad Cathartes, 414. 

tM, Wings short, scarcely reaching middle of tail; tail truncate; nostrils 
small and narrow Catharista, 415. 

414. CATHARTE8 Illiger. (fco^o^f, purifier.) 

801. C. aura (L.). Turkey Buzzard. Black, lustrous above 
and somewhat mottled with brown; skin of head and neck red. 
L. 30. W. 22. T. 12. Am., abundant, especially S. and S. W. 
(A South American name.) 

413. CATHARI8TA Vieillot. (KoBapiCa, to cleanse.) 

802. C. umbu (Vieillot). Carrion Crow. Uniform dull 
black. L. 24. W. 17. T. 8. Trop. Amer., straying N. to Ohio; 
a heavier bird than the Turkey Buzzard, although shorter. 

Family CLIII. FALCONID^. (The Falcons.) 

Head fully feathered (except in the Old World VtUturince) ; no 
ear tufts. £yes lateral ; eyelids provided with lashes ; usually a 
projecting bony eyebrow ; no complete facial disk. Toes always 
naked, and usually tarsus also ; hind toe not elevated. Bill stout, 
strongly hooked, its base not hidden by feathers. Claws very strong 
and sharp, the hind claw not shorter than the others. Plumage 
usually of blended colors, barred or streaked ; changes considerable ; 
9 usually the larger. Genera 50 ; species 300 ; abounding every- 
where. 

a. Outer toe not reversible; claws graduated from the largest (hind-toe) to 
the smallest (outer). 

b. Nostril not circular, nor with an inner bony tubercle. (Accipitrinas.) 
c. Tarsus naked, reticulate all around, much shorter than tibia. 

d. Tail very deeply forked Elanoides, 416. 

dd. Tail merely emarginate ; claws not grooved beneath. 

Elanus, 417. 
cc. Tarsus not reticulate all around; claws grooved beneath, 
e. Tarsus decidedly shorter than tibia, 
y. Tarsus scutellate in front only ; not fully feathered. 

g. Toes somewhat webbed at base ; cutting edge of upper man- 
dible notched. Ictikia, 418. 

gg. Toes not webbed at all ; neck feathers lancecolate. 

Hali^btus, 425. 
jjT. Tarsus almost or quite entirely feathered. 

h. Tarsus densely feathered all around down to base of toes. 

Aquila, 424. 

hh. Tarsus densely feathered to base of toes except a bare strip 

behind Archibuteo, 423. 

j5[y. Tarsus sculeAlate in itoivt atvd behind. 
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I. Wing rather pointed, more than 4 times length of tarsus. 

BiiTUJOj 421. 
iL Wing rounded, less than 4 times length of tarsus. 

ASTUKINA, 422. 

ee. Tarsus about as long as tibia. 

j. Face without ruff; wings rounded, little longer than 
tail; tarsus scutellate in front onl/, rarely booted. 

ACCIPITEB, 420. 

jO*. Face with a slight ruff, somewhat as in owls ; wings 

very long, longer than the long tail ; tarsus scutellate 

in front and behind Cibcus, 419. 

bb. Nostrils small, circular, with a conspicuous central bony tubercle; cut- 
ting edge of upper mandible with a strong tooth, separated from 
hooked tip of bill by a distinct notch; tarsus reticulate all around. 

(FalconituB.) Falco, 426. 

aa. Outer toe reversible; claws all of the same length, narrowed and rounded 
on lower side ; tarsus reticulate ; plumage compact. {Fandionirue.) 

Fa:<diom, 427. 

416. ELANOIDES Gray. (Elanus; cciSof, form.) 

803. E. forficatuB (L.). Swallow-tailed Kite. Lustrous 
black ; head, neck, lower parts, and band on rump white ; young 
streaky. L. 25. W. 17. T. 14. Southern, N. to Penn. and Minn. 
(Lat., /or/ex, shears ; tail deeply forked, like shears.) 

417. ELANUS Savigny. (Lat., kite.) 

804. E. leucorus (Vieillot). White-tailed Kite. Bluish 
^ay, with white on head and tail, and black on shoulder. L. 1 7. 
W. 1 3. T. 7. Tropical Am., N. to S. HL (\€vk6s, white ; ovpa, tail.) 

418. ICTINIA YieiUot. (Iktivos, kite.) 

805. I. miaalBsippienBis (Wilson). Mississippi Kite. Chiefly 
lead blue, wings with chestnut L. 15. W. 12. T. Gf S. E. U. S., 
N. to Penn. and Wis. 

419. CIRCnS Lac^p^de. (ictpjcor, a kind of hawk.) 

806. C. hudsonius (L.). Marsh Harrier. Chiefly pale 
bluisih gray ; rump and under parts whitish ; tail bluish, mottled 
and tipped with white, and with dark bands; 9 dusky brown. 
L. 18. W. 15. T. 9. N. Am., abundant; readily known by the 
white rump. 

420. ACCIFITER Brisson. (Lat., hawk.) 

o. Tarsus feathered less than h of the way down in front, the feathers well 
separated behind. {Accipiter.) 

807. A. velox (Wilson). Sharp-Shinned Hawk. "Pigeon 
Hawk." Tail truncate; tarsus sometimes "booted"; general 
color bluish gra/, breast, sides, etc., wbiti&h, «tt««k<^m>i^ t^<\^^s^ 

17 



258 AVES: RAPTOEES. — XLL 

brown. L. 12. W. 7. T. 6. N. Am.; abundant; a small bat 
courageous hawk. The species of this genus are more destructiye 
among poultry than any other hawks. (Lat., swift.) 

808. A. cooperi Bonaparte. Chicken Hawk. Tail rounded; 
tarsus never booted; colors similar, more blue, the top of head 
darker, the tail more plainly white tipped. L. 18. W. 10. T. 8. 
N. Am., conmion. (To Wm. Cooper, of New York.) 

oa. Tarsus feathered about half way down in front, the feathers scarcely sep- 
arated behind. (Astur Lac^pede.) 

809. A. ataicapillus (Wilson). Goshawk. Chiefly slate blae 
with white superciliary stripe; lower parts white, finely barred 
with brown ; tail with four dark bars. L. 24. W. 14. T. 11. 
Northern, S. to U. S. in winter. (Lat, black-haired.) 

421. BUTEO Cuvier. (Lat buzzard, as these hawks are called 

in England.) 

a. Outer web of primaries without white, bnfify, or ochraceons spots. 
b. Four outer primaries emarginate on inner web. 

c. ilead and neck uniform dark sooty brown, or streaked with white, 

never with buffy or reddish. 

810. B. harlani (Audubon). Black Hawk. Tail irregularly 
mottled with grayish, rusty, white, or blackish and with a dark 
band near tip ; general color usually very dark but variable. L. 
21. W. 16. T. 10. S. W., E. to III, scarce (subsp. of no. 811). 

cc. Head and neck more or less streaked with ochraceons or rusty red. 

811. B. borealia (Gmelin). IIen Hawk. Red-Tailed Buz- 
zard. Dark brown ; much barred and streaked ; tail in adult 
bright chestnut red above, with a narrow black bar near its tip. 
L. 23. W. 15^. T. 8^. N. Am. common, replaced W. by var. 
calunis Cassin, dark brown, sometimes uniform. 

bb. Three outer primaries emarginate on inner web. {TachytinorckisK&ap.) 

d. Wing more than 13. 

812. B. swainaoni Bonaparte. Swainson's Buzzard. Gray, 
variously streaked, usually a bright chestnut or brownish area on 
breast ; wings dusky ; tail with nine or ten narrow dark bars ; 
variable. L. 20. W. 16. T. ^, W. U. S., E. to Ind. and Mass. 
(To Wm. Swainson.) 

dd. Wing less than 12. 

813. B. latisaimus (Wilson). Broad-Winged Hawk. Brown 
above, whitish or fulvous below, variously streaked and barred ; 
conspicuous dark cheek patches ; tail with broad dark bands alter- 
nating with narrower pale ones, white-tipped; lower parts brownish 
with whitish spots ; in young whitish with darker streaks. L. 18. 
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W. 11. T. 7. E. N. Am., a handsome but small hawk. (Lat. 
broadest.) 

aa. Outer webs of primaries spotted with white, buffy or ochraceous : 4 pri- 
maries emarginate. 

814. B. lineatus (Gmelin). Chicken Hawk. Red-Shoul- 
DERKD Buzzard. Dark reddish brown ; head and neck more or 
less rusty ; bend of wing orange brown in adult ; tail with sev- 
eral white bars ; young much streaked below and with little red- 
dish. L. 22. W. 14. T. 9. Considerably lighter in weight than 
the red-tailed hawk, although nearly as long. N. Am., abundant. 

422. ASTURINA Yieillot. (Lat., dim. of Astur, a hawk). 

815. A. plagiata Schlegel. Gray Hawk. Goshawk. Chiefly 
dark ashy gray, white below : wings and tail black, with white 
markings; upper tail coverts white. L. 18. W. 10. T. 7^. 
Mexican, straying to S. 111. (Lat., striped.) 

423. ARCHIBXJTEO Brehm. (Lat. archi, chief ; Buteo.) 
a. Bill small and weak, its gape, from corner to corner, 1} inches. 

816. A. lagopus (Briinnich). Rough-Legged Hawk. Black 
Hawk. Chiefly whitish, rusty streaked ; but sometimes entirely 
black. L. 24. W. 18. T. 10. Northern regions. The Amer- 
ican form, var. sancti-johannis (Gmelin) is darker and more rusty 
than European. (Eu.) (Xayor, hare ; novt, foot.) 

aa. Bill strong, the gape 1] inches wide from comer to comer of mouth. 

817. A. fermgineos (Lichtenstein). Rusty brown, marked 
with gray, white, and black; sometimes plain dark chocolate- 
brown. L. 23. W. 17. T. 10. W. N. Am., E. to 111. 

424. AQUILA Brisson. (Lat., eagle.) 

818. A. ohrysaetos (L.). Golden Eagle. Glossy dark 
brown ; head and neck paler tawny brown ; quills blackish ; tail 
clouded with whitish at base. L. 36. W. 25. T. 16. Northern 
regions, less common than the Bald Eagle, in the U. S. (^ti.) 
(Xfw<r6s, gold; orror, eagle.) 

425. HALLSSmrS Savigny. (Sks, sea ; dcrof, eagle.) 

819. H. leucooephalus (L.). Bald Eagle. Dark brown; 
head, neck, and tail white (after the third year) ; bill and feet 
yellow. L. 36. W. 25. T. 14. N. Am., everywhere. "Com- 
mon, for an eagle; a piratical parasite of the Osprey, otherwise 
notorious as the emblem of the Republic." {Coues.) (XcvKovy 
white ; xc^oXi], head.) 
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426. FALCO Linnaeus. Falcons. (Lat., falcon.) 

a. First primary only emarginate on inner web; tarsal plates small; sexes 
colored alike. 
6. Tarsus longer than middle toe and claw. 

c. Tarsus feathered in front more than half way down, {ffierofaloo 
Cuvier.) 

820. F. rufltiooluB (L.). Gray Gyrfalcon. Bluish gray 
above with dark bands ; lower tail coverts always with ashy ; young 
plain above, streaky below. L. 24. W. 16. T. 10. Northern 
regions ; var. obtoletui, S. to U. S. in winter. This form is darker, 
the lower parts chiefly dusky. {Eu.) (Lat. rural.) 

cc. Tarsus not feathered half way down in front. ( Gennaia Kaup.) 

821. F. mezicanas Schlegel. Prairie Falcon. Grayish 
brown, more or less barred and streaked. L. 18. W. 14. T. 8. 
S. W., E. to 111., allied to the Lanier of Europe. 

66. Tarsus not longer than middle toe, scarcely feathered below heel joint 
(Rhynchodon Nitsch.) 

822. F. peregrinus Tunstall. Peregrine Falcon. Duck 
Hawk. Blackish ash with paler waves ; top of head black ; below 
whitish; black cheek patches. L. 16. W. 13. T. 7. Northern 
regions, not very common ; the American bird, var. anatom Bona* 
parte, has the breast unstreaked. {Eu.) 

aa. Two primaries emarginate; tarsal plates enlarged in front, appearing 
like scutella. 
d. Tarsus about equal to middle toe ; basal joints of toes with small hex- 
agonal scales. {uEsalon Kaup.) 

823. F. columbsuiua L. Pigeon Hawk. American Mer- 
lin. Ashy blue or brownish above with darker streaks ; lower 
parts whitish or buffy, streaked with brown ; middle tail feathers 
in (J with about 4 black bands ; in 9 with about 6 pale bands. 
L. 13. W. 8. T. 5. U. S. (Lat., pertaining to a pigeon.) 

dd. Tarsus longer than middle toe ; basal joints of toes with transverse 
scutella. (Tinnunculus Vieillot.) 

824. F. Bparveriua L. Sparrow Hawk. Rusty Crowned 
Falcon. Back tawny ; wings bluish and black in ^ ; seven black 
blotches about head ; tail chestnut, with a broad black band in 
^y and a narrow terminal one of white ; below white or tawny. 
9 different, more streaky, the tail tawny with numerous narrow 
darker bars ; back and wing coverts rusty barred with black. One 
of the most active and courageous of the hawks ; a genuine falcon, 
notwithstanding its small size. L. 11. W. 7. T. 5. U. S., 
abundant. (Lat., relating to a sparrow.) 
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427. PANDION Savigny. (iravbicDP, a name in mythology.) 

825. P. haliaetuB (L.). Osprey. Fish Hawk. Dark brown; 
tail grayish with narrow dark bars; head neck and lower parts 
mostly white ; 9 with the breast more spotted ; feet very large. 
L. 24. W. 20. T. 10. In most parts of the world, about water, 
an expert fisher. The American bird is var. oarolinensis Gmelin. 
(Gr., sea-eagle.) 

Family CLIV. STRIGID-ffl. (The Barn Owls.) 

A small family including those owls which have long faces, the 
facial disk being complete and subtriangular. All these have the 
sternum entire behind, with a central emargination, the furculum 
grown fast ; the middle and inner toes are about equal in length, 
and the middle claw is pectinate below. Genera 2, species 6 or 8, 
chieHy of Asia and Europe. 

a. Wings long, pointed, reaching beyond tail when folded; no ear tufts; tar- 
sus scant-feathered ; bill pale ; eyes black Strix, 428. 

428. STRIX Linnaeus. (Lat. screech-owl.) 

826. 8. pratincola Bonaparte. Barn Owl. Tawny of 
various shades, very finely mottled, streaked, and dotted with 
darker; below pale, with some spots. L. 17. W. 13. T. 5i. 
N. Am., chiefly S., a handsome, solemn-looking, and fierce little 
owl. (Lat.*, inhabitant of fields.) 

Family CLV. BUBONID-ffl. (The Owls.) 

Head very large, shortened lengthwise and greatly expanded 
laterally, the eyes directed forwards and partly surrounded by a 
more or less complete circular disk of radiating feathers of peculiar 
texture ; loral feathers antrorse, long and dense ; feathers on the 
sides of forehead often elongated into ear-like tufts. Plumage very 
soft and lax, rendering the flight almost noiseless ; its colors blended 
and mottled so as to baffle description. Exterfial ear very large, 
often provided with a movable flap. Outer toe reversible ; claws 
very sharp, long, and strong ; inner toe shorter than middle ; mid- 
dle claw not pectinate. Sternum double notched or fenestrate; 
furculum free. Eggs nearly spherical, pure white. Chiefly noc- 
turnal. Sexes colored alike, 9 usually the larger. Owls are 
found in every part of the globe, and most of the species have a 
wide range. Their habits are too well known to need description 
here. 

a. Tarsus fully feathered. 
6. Eye in the centre of a nearly complete circular disk ; external ear larger 
than eye, with a well developed opercle. 
e. Ear-tufts present, sometimes very short ; cere longer than rest of cul- 
men; iris yellow • • • kw^^ ^?1&. 



262 AVES : RAPTORES. — XLL 

ee. Ear-tufts not evident ; cere short 
d. Tail about I wing. 
e. Eyes not small, the iris dusky; 5 outer primaries emaiginate. 

Sybniuh, 430. 
ee. Eyes rather small, the iris yellow; six outer primaries sinuate; 

bill small. • Scotiaftex, 431. 

dd. Tail short., nearly even, about half wing ; iris yellow. 

Nyctala, 432. 
66. Eye nearer top than bottom of a more or less incomplete disk ; external 
ear not larger than eye, without developed opercle; iris yellow, 
y. Head with very conspicuous ear-tufts. 

g. Tail about ^ wing ; bill pale Msoascops, 433. 

^^. Tail about I wing; bill blackish Bubo, 434. 

^. Head without evident "ear-tufts;" (these rudimentary in 
Nyctea). 

h. Tail rounded; plumage chiefly white. . Nyctea, 435. 

hh. Tail graduated ; plumage not white. . . Surnia, 436. 

aa. Tarsus nearly naked, its length more than twice middle toe ; facial disk 

imperfect; no ear-tufls Speotyto, 437. 

429. A8IO Brisson. 
a. Ear-tufts well developed, of 8 to 12 feathers. (Ano.) 

827. A. wilBonianuB (Lesson). Long-eared Owl. One 

primary emarginate. Dusky, more or less mottled and streaked 
with buffy and grayish, much variegated below. L. 15. W. 12. 
T. 6. N. Am., often using deserted crow's nests. 
aa. Ear-tufts inconspicuous, few feathered. {Brachyotus Gould.) 

828. A. accipitrinuB (Pallas). Short-eared Owl. Two 
outer primaries usually emarginate. Buffy whitish, striped with 
dark brown, the dark streaks narrower below. L. 15. W. 12. 
T. 6. Nearly cosmopolitan, not rare in U. S. (Eu.) 

430. SYRNIUM Savigny. 

829. S. nebulosum (Forster). Barred Owl. Toes not con- 
cealed. Olive brown, barred with white above ; breast similarly 
barred ; belly streaked. L. 18. W. 14. T. 9. E. N. Am., com- 
mon ; the most noisy of our owls, but rather mild in temper. 

431. SCOTIAPTEX Swainson. {(tkotios, dark ; nrcpv^, wing.) 

830. S. cinerea (Gmelin). Great Gray Owl. Spectral 
Owl. Toes concealed by long feathers. Cinereous brown above, 
waved with white ; breast streaked, belly barred. L. 30. W. 18. 
T. 1 2. Northern, occasionally S. in winter to N. J. and 111. ; a 
huge bird, one of the largest of owls. (Eu,") (Lat., ashy.) 

432. NYCTALA Brehm. (wicraXor, drowsy.) 

831. N. tengmalmii (Gmelin). Sparrow Owl. Bill yellow; 
cere not tumid ; nostrils oblic\uely oval, opening laterally. Choco- 
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late brown, striped with white ; below white, striped with brown. 
L. 10. W. 7\. T. 4^. Northern regions, S. to N. U. S.; the 
American var. richardioni Bonaparte, is larger and darker. (Eu,) 
(To P. G. Tengmalm, a Swedish naturalist.) 

832. N. acadica (Gmelin). Saw-whet Owl. Bill black ; cere 
tumid ; nostrils nearly circular, opening anteriorly. Color similar, 
less white above, more reddish below. L. 8. W. 5|. T. 2J. N. 
Amer., rather northerly. 

433. MEOA8COP8 Kaup. (firyaf, great ; (7X0^, screech-owl.) 

833. M. asio (L.). Screech Owl. Bed Owl. Grayish, 
streaked and barred, or else with the grayish replaced by bright 
reddish ; these two different styles of plumage about equally com- 
mon and bearing no relation to age, sex, or season. L. 10. W. 7, 
T. 3^. N. Am., abundant ; our commonest owl. 

434. BUBO Dum^ril. (Lat, horned owl.) 

834. B. virginianuB (Gmelin). Great Horned Owl. Black, 
gray, and buffy, variously mottled and barred ; usually a whitish 
half-collar; ear tufts large, their feathers mostly black. L. 22. 
W. 16. T. 10. N. Am., abundant; one of the strongest and most 
courageous of the owls. 

435. N7CTEA Stephens. (yvKTtvs, nocturnal.) 

835. N. nyctea (L.). Snowy Owl. Pure white, more or less 
barred with blackish. L. 23. W. 17. T. 10. Northern regions, 
not rare ; whole U. S. in winter ; the handsomest of owls. (-i^M.) 

436. SURNIA Dumdril. (Meaning unknown.) 

836. 8. alula (L.). Hawk Owl. Day Owl. Brown, much 
mottled and barred ; head with white spots ; a dark collar about 
neck ; lower parts barred, brown and white ; tail barred. L. 16. 
W, 9. T. 7. Northern regions, S. to Wis. and Mass. (Eu.) 
The American bird, darker in color, is var. oaparoeh (Mtdler). 
(Lat., owl ; an imitation of the bird's note.) 

437. SPEOTYTO Gloger. (cnrcor, cave ; tvt», a kind of owl.) 

837. 8. cunicularia (MoL). Burrowing Owl. Brownish, 
much spotted, barred, and variegated with whitish. L. 10. W. 7J. 
'i\ 4. W. America, very abundant W., living in the holes of 
prairie dogs, accidental £. Our form is var. hypogSMi (Bonaparte), 
its lower parts buffy. (Lat., burrower.) 

Order XLII. PSITTACI. (The Parrots.) 

" FruyivorouB Raptorex,** bill enormously thick, cered at base and 
strongly hooked; tongue thick and fleshy. Feet zy^jcyUict^V^ \s^ 
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reversion of outer toe; tarsus reticulate. Tongue short, fleshy; 
upper jaw unusually movable. Altricial. Plumage often brilliant. 
In all warm regions. Genera 26; species 354, nearly half of which 
are American. All of the latter, and many of the Old World 
forms, belong to the principal family, Psittacidce, 

FamiliM of PiittaeL 
a. Carotids two, the left superficial PsrrrACiD^ 156. 

Family CLVI. PSITTACID-ffl. (The Parrots.) 

Parrots with two carotid arteries, the left superficial. This great 
group includes the great majority of the parrots, — all of the Ameri- 
can species. 

a. Ambiens mascle present: a tufted oil-gland; furculum complete. (ArincB,) 

b. Face entirely feathered except a curve about the eye ; tail graduated, the 
feathers narrowed CoNUUUs, i38. 

438. CONURUS Kuhl. (k&vos, cone ; ovpa, talL) 

838. C. carolinensia (L.). Carolina Paroquet. Green; 
head and neck yellow ; face orange red ; wings with blue and yel- 
low ; bill white ; cere feathered. L. 13. W. 7 J. T. 6. South- 
western, formerly N. to the Great Lakes ; now nearly exterminated, 
except in Fla. 

FIGASIiE. 

Note. — Between the Parrots and the Singing Birds comes the series 
or so-called order of Picarice., a highly diversified group including all the 
non -passerine land birds, except the pheasants, doves and birds with cered 
and hooked bill. In all, the hind toe is small (if present), and sometimes 
elevated ; its claw is usually shorter than that of middle toe. The wing 
coverts are larger and in more numerous series than in the Passeres. The 
primaries are 10 in number, the first rarely short ; tail usually of 10 
feathers. Sternum non-passerine ; musical apparatus imperfect ; tarsus 
never presenting an undivided ridge behind. Nature altricial. 

Recent writers usually subdivide the Picarice into three groups, which 
are recognized as distinct orders by the American Ornithologists' Union, 
under the names of Coccyges^ Pici and Macrochires. The last two are 
natural groups and well defined by anatomical characters. The Coccyges^ 
however, are scarcely less varied than the Picaride, of which they form 
the greater part. Dr. Coues says : "I have no faith whatever in the 
integrity of any such grouping as Picarice implies, but if I should break 
up this conventional assemblage, I should not know what to do with the 
fragments." The so-called order Acanthopteri among fishes is a case 
somewhat parallel. 
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Order XLIIL COCCYGES. (The Cuckoo-like Birds.) 

This order includes the majority of the Picarian birds, some 15 
families, not having very much in common^ except that they lack 
the special peculiarities of the Pici and the Macrochires, " The 
sternum is usually notched behind ; the syringeal muscles are two 
pairs at most." Feet generally short, the toes variously arranged. 
Palate desmognathous. The group is ** a mixed lot requiring to 
be reconstructed by exclusion of some of the families entering into 
its composition." {Coues), (k6kkv^, cuckoo.) 

Pamilies of Coccyges. 

a. Toes 2 in front, 2 behind; bill as long as head, compressed, the tomia en- 
tire; nostrils exposed; no rictal bristles; toes cleft to base. 

CUOUUD^S, 157. 

aa. Toes 3 in front, 1 behind; bill straight, longer than head; feetsyndactyle, 

the outer and middle toes grown together for half their length; tarsus 

very short. ALCEDiMiDiB, 158. 

Family CLVII. CUCULID^. (The Cuckoos.) 

Bill compressed, lengthened, without rictal bristles or nasal 
tufts. Tongue not extensible. Tarsus long, nearly naked ; toes 
not webbed. Feet zygodactyle, by reversion of fourth toe. Spe- 
cies about 200, in various parts of the world. (Lat., citculusy 
cuckoo.) 

a. Tail feathers 10; bill gently curved; plumage blended; arboreal. 

CoGCYZUS, 439. 

439. COCCYZUS Vieillot 

889. C. americanuB (L.). Yellow-billed Cuckoo. " Rain 
Crow." Color lustrous drab; bill yellow below; wings with much 
cinnamon red ; middle tail feathers like the back ; outer ones black, 
with broad white tips. L. 12. W. 5^. T. 6. N. Am. 

840. C. erythrophthalmuB (Wilson). Black-billed Cuckoo. 
Lustrous drab ; bill chiefly black ; wings with little or no reddish ; 
tail feathers all brownish, obscurely whitish at tips. L. 11^. W. 
5. T. 6^. £. N. Am., more common E. (ipvBpoi, red; 6<l>6a\fi6g, 
eye.) 

Family CLVIII. ALCEDINID-ffl. (The Kingfishers.) 

Head large ; bill long, straight and strong, usually longer than 
head ; gape deep, tomia not serrate. Wings long ; tail short. 
Legs quite small ; feet syndactyle, — the outer and middle toes 
united half their length, with a continuous sole beneath; tibia naked 
below. Tail feathers 12. Species about 100, chiefly of the tropical 
parts of the Old World and Australia. IVIauy of them feed upon 
fishes, and nearly all are remarkable tor ihe\x >Dir^^c^TL\> isit^xk^^ 
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coloration. In many the bill is disproportionatelj large. (Lat, 
alcedOf kingfisher.) 

a. Bill compressedf the culmen carinate; head crested; aquatic, feeding on 
fishes Certle, 440. 

440. CERTLE Boie. (icripvXos, kingfisher.) 

841. C. alcyon (L.). Belted Kingfisher. Ashy blue above, 
a bluish band across breast ; white below ; tail Uack, speckled and 
barred with white ; 9 ^^ sides and band across belly chestnut. 
L. 13. W. 6. T. 3^. B. 2. N. Am., everywhere common. 
(Lat.) kingfisher.) 

Order XLIV. PICI. (The Woodpeckers and 

Wrynecks.) 

A small order composed of the Woodpeckers, and two closely 
related families. Feet zygodactyle, the outer toe permanently re- 
versed, the hind toe wanting in one genus ; metatarsus modified in 
connection with the reversed toe; wing with 10 primaries and short 
secondary coverts ; tail with 10 quills, besides which, in the wood- 
peckers, is an outer pair of partly concealed spurious quills ; bill 
straight, bard and strong ; palate saurognathous ; sternum double- 
notched behind ; salivary glands large. (Lat., picusy woodpecker.) 

a. Nostrils covered by feathers; tail feathers rigid and acute. PiciDiE, 159. 

Family CLIX. PICID2B. (The Woodpeckers.) 

Bill stout, usually straight, with the tip truncate or acute, fitted 
for hammering or boring into wood. Tongue long, flattish, barbed, 
capable of great protrusion, adapted for securing insects (except in 
Sphyrapicus) ; hyoid apparatus peculiar, its horns generally quite 
long, curving around the skull behind and over forward again to 
the ear or beyond. Feet zygodactyle, the hind toe sometimes want- 
ing ; claws compressed, sharp and strong. Tail feathers 12, rigid 
and acuminate, the outer pair short, concealed ; tail never forked ; 
nasal tufts present. 

Chiefly arboreal ; all (except Sphyrapicus, which is truly a " Sap- 
Sucker,") are pre-eminently insectivorous. For this reason these 
birds are of the greatest service to the farmer. Voice loud and 
harsh. Colors generally bright, the male at least having almost al- 
ways red on the head ; sexes usually slightly different. Species 
250, abundant almost everywhere. 

a. Outer hind toe longer than outer anterior (middle) toe. 

b. Head with a conspicuous crest; (size \try large; bill pale). 

Campephilus, 441. 
66. Head not crested. 

c. Tongue pointed, highly extensible, as usual among woodpeckers ; (no 

3'ellowish on belly). 
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d. Hind toes 2; nasal groove running nearly to tip of bill, which is not 

mach compressed toward tip Dryobates, 442. 

dd. Hind toe single (the real hind toe wanting); bill broad, much 

compressed Picoides, 443. 

ec. Tongue obtuse, brushy, scarcely extensible; nasal groove rnnuiiig 
into tomium near middle of bill; bill evidently compressed to- 
wards its tip; (belly more or less yellowish). Sphyrapicus, 444. 
CM. Outer toe not longer than outer anterior toe. 

t. Head conspicuously crested; (size large; bill dark). 

CsoPHi/EUS, 445. 
ee. Head not crested. 

/. Upper mandible with a distinct low lateral ridge, the tip more 
or less truncate Mblamerpes, 446. 

ff. Upper mandible without distinct lateral ridge or nasal groove, 
the tip scarcely truncate. .•••.. Colaptes, 447. 

441. CAMPEPHILnS Gray. (ica/iYn;, caterpillar ; (^or, loving.) 

842. C. principalis (L.). Ivory-billed Woodpecker. Black 
with white on shoulders and wings ; crest scarlet in (J, black in 9* 
L. 21. W. 11. T. 8. Southern, formerly N. to S. 111. 

442. DR70BATE8 Boie. (d/>vf, oak ; ^on/r, walker.) 
a. Back black, with a long white stripe ; sides usually white. 

843. D. villoBUB (L.). Hairy Woodpecker. Big Sap- 
Sucker. Spotted and lengthwise streaked, but not banded; outer 
tail feathers wholly white. L. 9. W. 5. T. 3^. A scarlet nuchal 
band in $ only. N. Am., common. 

844. D. pubeacens (L.). Downy Woodpecker. Little 
Sap-Sucker. Outer tail feathers white, barred with black; other- 
wise precisely like the other, but much smaller. L. 6J. W. 3}. 
T. 2 J. N. Am., common. 

aa. Back black, barred with white ; sides usually spotted or streaked with 
black. 

845. D. borealiB (Vieillot). Red-cockaded Woodpecker. 
Black and white, spotted and crosswise banded, but not streaked ; 
a red line on each side of head in ^. L. 8^. W. 4^. T. 3^. 
S. E. U. S., in swamps, N. to Penn. 

443. PICOIDES Lac^p^de. {Picus; cftor, resemblance.) 

840. P. aroticuB (Swainson). Black-backed Woodpecker. 
Black and white ; no white on back or top of head ; crown yellow 
in $, plain in 9. L. 9. W. 5. T. ^. N. Am., S. m winter, 
to N. U. S. 

847. P. amerioanus Brehm. Back with white bars or a white 
stripe ; usually more or less white on head ; otherwise as in the pre- 
ceding. L. 8. W. 4^. T. 3^. Arctic Amer., S. in winter to 
N. E. 
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444. SPHTRAPICUS Baird. (oifivpa, hammer; Picus,) 

848. S. varius (L.). Yellow-bellied Woodpecker. Black 
and whitish above; black on breast; rump mixed black and white; 
belly more or less yellowish ; sides strewed with dusky ; a white 
wing patch ; quills with white spots ; crown red in adult $ and 
usually 9 also ; chin scarlet, throat black in $ ; both white in J , 
young dull brownish. L. 8^. W. 4J. T. 3J. N. Am., not rare, 
the only woodpecker which ever injures trees. 

445. CEOPHLCSUS Cabanis. (Hylatomus ^ Baird.) 
(icffi), to split ; (pikoidsj bark.) 

849. C. pileatOB (L.). Logcock. Black; white streak down 
neck ; crest and cheek patch scarlet in ^ ; cheeks and front of 
crest black in J. L. 18. W. 9J. T. 7. N. Am. ; in heavy tim- 
ber, a shy bird, now rare ; subspec. aMetioola Bangs, northward. 

446. MELANERPE8 Swainson. (fieKas, black ; epmjs, creeper.) 

a. Back, scapulars and wing-coverts glossy Hue-black (grayish in young). 
(Aftlanerpes.) 

850. M. erythrocephaluB (L.). Ked-headed Woodpecker. 
Whole head and neck crimson in both sexes, bordered below by 
black ; belly, rump, secondaries, etc., pure white; rest of body glossy 
blue-black. L. 9^. W. 5^. T. 3f . E. U. S., rare in N. E., very 
abundant W. ((pvBp6sf red ; KfcfyaXrjy head.) 

aa. Back, scapulars and wings barred witjl/white. (Centurtts Swainson.) 

851. M. carolinus (L.). Red-bellied Woodpecker. Gray- 
ish, much barred above with black and white ; belly pale ashy, more 
or less reddish-tinged; crown and nape crimson in ^J, ashy in ?. 
L. 9f . W. 5. T. 3f E. U. S., rather S., common W. 

447. COLAPTES Swainson. (icoXaTmJy, chisel.) 

852. C. auratus (L.). Yellow-Hammer. Flicker. Goldex- 
wiNGED Woodpecker. High-Holer. Head ashy, with red 
nuchal crescent ; back drab-color, barred with black ; rump white ; 
below pinkish brown shading into yellowish; a black crescent on 
breast ; belly with numerous round black spots ; shafts and under 
surfaces of quills golden yellow ; <? with a black maxillary patch. 
L. 12 J. W. 6. T. 4^. E. N. Am., abundant; subspec. luteus 
Bangs N. 

853. C. cafer (Gmelin). Red-shafted Flicker. Quills with 
orange red instead of golden ; maxillary patches in ^ red instead 

1 The earlier name Hylatomus is set aside by the A. O. U. on account of the still 
earlier Hylotoma, a genus of Insects. I have elsewhere maintained that " A name is 
a nunie without necessary meaning," and therefore that generic names are dififerent 
unless spelled alike, even though derived from the same Greek root. I prefer to use 
I/i/latovius, Envwphila, Lagochilay Lucania, Icteria, Cestreus, HeterodontiLs, and similar 
names, notwithstanding \,\\e\T s\n\\\a.T■\^^J Vo Hyloloxivxx,, ETWwyphiZu*, Lagocheilus, 
Lucanus, Ictents, Ccstrcevs, and Hctcrodou. 
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of black ; no nuchal crescent ; no yellowish on belly ; the black spots 
fewer and smaller. L. 14. W. 6§. T. 5. Western, E. to Kan. 
Kuns into the preceding, of which it is often considered a variety.^ 

Order XLV. DIACROCHIRES. (The Swifts and 

Humming Birds.) 

Fissirostral and tenuirostral Picarice. Wing very long and 
pointed, the fingers and primaries especially elongate. Feet small, 
weak, with three toes in front, one behind, the hind toe usually 
somewhat elevated; tail-feathers 10; palate segithogDathous, as in 
the Passeres, There are three families, all represented within our 
limits. (fiaKp6s, long; ;(€ip, hand.) 
a. Bill fissirostral, swallow-like; secondaries more than 6. 
6. Middle toe much longer than lateral toes, its claw pectinate; rictus with 

bristles; plumage very soft CAPRiMULOiDiS, 160. 

bb. Middle toe scarcely longer than lateral toes, its claw not pectinate; no 

rictal bristles ; plumage compact. MiCROPODiDiE, 161. 

aa. Bill tenuirostral, very long and slender; secondaries 6; plumage com- 
pact, with metallic lustre TROCHiLiDiB, 162. 

Family CLX. CAPRIMULGID^. (The 

Goatsuckers.) 

Bill very short, fissirostral, the gape exceedingly deep and 
wide, reaching to below the eyes, and usually with prominent rictal 
bristles. Wings long and pointed ; secondaries lengthened. Plu- 
mage long and loose. Tail feathers 10. Feet very small; tarsus 
short ; toes slightly webbed at base, the middle claw pectinate ; hind 
toe somewhat elevated and lateral. Genera 14; species 100 or 
more, widely diffused; chiefly insectivorous, largely nocturnal, and 
of noiseless flight, like the owls. (Lat., capra, goat; mulgeoy to 
suck, from an old tradition.) 

a. Rictal bristles very long; tail rounded; tarsus largely feathered. 

Antrostomus, 448. 
aa, Rictal bristles inconspicuous ; tail emarginate. . . . Ciiordeiles, 449. 

4M. ANTROSTOMUS Gould. (Sarrpov, cave; orc^fxa, mouth.) 
a. Rictal bristles with lateral branches. 

854. A. carolinensia (Gmelin). Chuckwill's Widow. More 
reddish than A. vociferus. L. 12. W. 9. T. 6^. U. S., N. to S. HI. 
aa, Rictal bristles simple. 

855. A. vooifertis (Wilson). Whippoorwill. Night Jar. 
Grayish, very much variegated with blackish and buffy ; pectoral 
bar and ends of outer tail feathers white ( ^ ) or tawny ( 9 )• L* 10. 
W. 6. T. 5. £. U. S., abundant in damp woods ; nocturnal ; 
noted for its " solemn and prophetic cry," continually repeated in 
the night. 

> In the west you will find specimens auratus on one side of hody, oajfer on the 
other, tail gilded on some feathers, ruhricated on others. ^Cottci.') 
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449. CHORDEIIaBS Swainson. (x^p^t a musical instrument; 

d€iXi7) evening.) 

856. C. virginianuB (Gmelin). Night Hawk. Bull Bat. 
Blackish, barred and mottled with grayish and huSy ; a large wing 
spot, bar across tail, and V-shaped blotch on throat — white in fj 
tawny or obscure in ? ; the wing spot placed in front of tip of 7tli 
quilL L. 9 J. W. 8. T. 5. N. Am., very abundant, flying high 
in evening or cloudy weather. 

Family CLXI. MICROPODID-ffl. (The Swifts.) 

Bill fissirostral, as in the Goatsuckers and Swallows. Wings 
very long, thin and pointed; secondaries very short. Feet smaB, 
weak ; hind toe often elevated or otherwise turned ; toes com- 
pletely cleft; middle claw not pectinate; no rictal bristles; tail 
feathers 10; plumage compact. In most species the salivary 
glands are highly developed, and their secretion is used as a glue 
in the construction of the nest ; species of Collocalia in China thos . 
form the edible bird's nest. Small birds of the warmer parts of I 
the world, lx»aring a superficial resemblance to Swallows, but struc- 
turally very different, being closely related to the Humming Birds, 
nearer to them even than to the Goatsuckers. Genera 6 or 8; 
species 50. (jiiKpos, small ; novs, foot.) 

a. Tarsus bare, longer than middle toe ; tail rounded, its feathers with the 
shafts spinous, projecting beyond the plumage . . . Ch^btura, 450. 

450. CHiETURA Stephens, (xairrjy bristle ; ovpd, tail.) 

857. C. pelagica (L.). Chimney Swift. Chimney Swal- 
low. Sooty brown ; throat paler. L. 5^. W. 5. T. 2. E. N. Am. 
abundant ; now nesting in chimneys, as formerly in hollow-trees. 

Family CLXII. TROOHILID-ffi. (The Humming Birds.) 

Bill subulate, usually longer than the head, straight or curved ; 
tongue capable of great protrusion. Wings long and pointed, the 
secondaries short, only 6 in number ; tail of 10 feathers. Feet 
very small, with long sharp claws. Smallest of all birds and among 
the most brilliantly colored. Genera 75; species 300 or more, one 
of the largest families in Ornithology. All are American, and most 
of them tropical, but our common species ranges far into Canada. 
Chiefly insectivorous; not musical. 

a. First primary not attenuate, bowed or curved inwards; bill straight ; frontal 
feathers covering na'-al scale Trochilus, 451. 

451. TROCHILUS Linnaeus. (rpoxiXoy, plover.) 

858. T. colubris L. Ruby-throated Humming Bird. ^ 
metallic green above*, a Tuby-red gorget ; tail deeply forked. 
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uniform parplish, its feathers narrow; 9 without red, the tail 
variegated; no scales on crown. L. 3 J. W. If. T. Ij. B. f . 
E. N. Am. ; abundant in summer, hovering about flowers. (S. Am. 
name, ColibriJ) 

Order XLVI. PASSERES. (The Passerine Birds.) 

Toes always 4 ; feet fitted for perching ; the hind toe always on 
the level of the rest, its claw at least as long as that of the mid- 
dle toe ; joints of toes 2, 8, 4, 5, respectively, from first to fourth ; 
none of the toes versatile, and none webbed ; wing coverts few, 
chiefly in two series; tail feathers 12; primaries 10, but in most 
of the families the first one is reduced in size, and often rudimen- 
tary and displaced; musical apparatus more or less developed; 
sternum of a uniform passerine pattern ; palate segithognathous. 
Nature altricial. 

This order includes about 6000 known species, or more than half 
of all the kinds of birds. They represent the " highest grade of 
development and the most complex organization of the class ; their 
high physical irritability is co-ordinate with the rapidity of their 
respiration and circulation ; they consume the most oxygen and 
live the fastest of all birds." (^Coxies.) 

A considerable number of anatomical characters (for which see 
Stejneger, " Standard Natural History," p. 458, et seq.)y are more 
or less perfectly distinctive of the Passeres. These cannot, how- 
ever, be discussed here. The group is divided, on anatomical charac- 
ters, into about 5 suborders. Two of these groups, the Clamatores 
and the Osdnes^ are represented in our fauna. The latter, charac- 
terized especially by the perfect musical apparatus, comprises the 
vast majority of the Passeres, (Lat., passer^ sparrow.) 

Families of Passeres. 

a. Tartus with Us hinder edge rounded ; encircled by a single homy envelope 
divided into scutella anteriorly and on outer side, this sometimes ex- 
tending all round (though separated by a seam along inner side), but 
often widely separated on inner side or behind or both, the intervening 
space occupied by granular scales, reticulations, or plain naked skin; 
musical apparatus imperfect; primaries 10, the first about as long as 
second. (Clamatores.) 
b. Inner toe free at base from middle toe; tarsus not reticulate behind; 
bill hooked at tip, with long rictal bristles. . . . TYRAMNiDiB, 163. 
aa. Tarsus tcith its hinder edge compressed ^ forming a sharp, nearly undi- 
vided ridge (except in the I^rks, which may be known by the long, 
nearly straight hind claw); musical apparatus highly developed; pri- 
maries properly ten, but the first short, or spurious, or sometimes rudi- 
mentary and misplaced, so that but nine are evident, in which case the 
first developed primary is about as long as second. (,OtCMM».^ 
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e. Hinder edge of tanas not compressed, rounded and scutellate like 
anterior edge; hind claw yery long, straigiitish; developed pri- 
maries 9 Alulxtdtdjr, 164. 

cc. Hinder edge of tarsns compressed, forming a sharp ridge, for the 
most part undivided. 
d. Primaries apparently but 9 (the first minute and displaced) ; the first 
developed (•'. e, second) primary about as long as the next; bill not 
hooked at tip. 
e. Bill not fissirostral, the gape little longer than the colmen; oater 
primary never twice as long as inner. 
/, Bill ** conirostral," stout at base, with the commissure forming 
a more or less distinct angle at base of bill, '* the comers of 
the mouth ** drawn downward. 
g. Bill rather long, often longer than head, without notch at tip 

or bristles at the rictus Icterid^ 166. 

gg. Bill shorter than head, often notched near tip, and usually 

with bristles at the rictus FBiNOiLLiDiS, 167. 

jOr. Bill not truly conirostral (the comers of mouth not evidently 

drawn downward). 

h. Bill stout (coni<»l in our species, the cutting edge with one 

or more lobes or nicks near its middle); noetrils placed 

high, exposed; (plumage chiefly red or yellow, in oar 

species) TANAOHiDiB, 168. 

AA. Bill rather slender, not conical; angle of gonys not be- 
fore nostril. 
». Hind claw short and curved, mostly shorter than its toe; 
tertials not elongate, not nearly reaching tips of pri- 
maries MMIOTILTIDiB, 173. 

u. Hind claw long and straightish, mostly' longer than its toe; 
tertials much elongate, nearly reaching tips of primaries. 

MOTACILUD^ 174. 
ee. Bill fissirostral, — the culmen very short, the gape very broad, 
its length more than twice the culmen; wings very acute, the 
outer primary more than twice length of innermost. 

HiRUNDINIDiK, 169. 
dd. Primaries evidently ten, the first developed, but short, rareh- half 
the length of the next; (first primary obsolete in some Vireos, 
known by the slightly hooked bill). 
J. Tarsus distinctly scutellate. 

k. Tarsus not longer than middle toe with claw; bill 
short, depressed ; (head crested ; tail tipped with yel- 
low, in our species) Ampklid^k, 170. 

kk. Tarsus longer than middle toe and claw (or if not, 
other characters not as above). 
L Bill strongly hooked and toothed at tip, somewhat 

like a hawk's bill Laniid^ 171. 

IL Bill slightly hooked at tip ; (plumage more or less 

olivaceous) YiREONiDiE, 172. 

///. Bill not evidently hooked at tip. 
m. Tail feathers stiff, pointed; bill decurved. 

Certhiid^ 176. 
mm. Tail feathers more or less soft and rounded, 
n. Nasal feathers directed forwards, usually cov- 
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o. Birds of large size; (wing more than 4) GoRym^ 165. 

oo. Birds of small size; (wing less than 4). 

p. Bill not notched PARiDiS, 177. 

pp. Bill notched toward the tip, very slender. . • • STLVUDiS, 178. 
»f». Nasal feathers erect or directed backward, not coyering nostrils; bill 
rather slender, the culmen convex; first primary not very short. 

Troolodytid^ 175. 
Jj. Tarsus booted, without distinct scntells except near the base; rictal bristles 
present. 

q. Birds of small size; (wing less than 3); young unspotted. 

Stlviid^ 178. 
qq. Birds of moderate size (wing more than 3); young spotted. 

TURDIDiB, 179. 

Family CLXin. TYRANNID-ffl. (The Flycatchers.) 

Primaries 10 ; the first more than | length of second, longer than 
in any other of our passerine birds ; bill typically broad, triangular, 
depressed, abruptly hooked and notched at tip, with long rictal 
bristles; commissure nearly straight ; nostrils small, usually partly 
concealed. Tarsus with its back and sides as well as the front 
covered with scutella, so that there is no undivided ridge behind, 
as in most other Passeres. Feet small. Mouth capacious ; vocal 
apparatus mesomyodian, t. e, the *' syrinx with fewer than 4 dis- 
tinct pairs of intrinsic muscles inserted at the middle of the upper 
bronchial half rings, constituting an uncomplicated and ineffective 
musical apparatus." (CotAes.) Changes of plumage slight; ours 
mostly olivaceous. 

A large family of 80 genera, and more than 300 species ; all 
American and mostly tropical. All are insectivorous, most of 
them pre-eminently so ; they are, therefore, in our latitude, 
migratory. 

a. Bill of typical form, depressed, hooked at tip, with strong rictal bristles. 
b. Outer primaries, one or more of them, attenuate ; crown in adult with a 
concealed red or yellow crest, 
c. Tail deeply forked, much longer than wings. • . . Milvulus, 462. 

cc. Tail not forked, not longer than wings Ttramnus, 453. 

bb. Outer primaries not attenuate ; crown vrithout concealed bright-colored 
crest. 

d, [Wings and tail with chestnut ; length 8 or more] ; head slightly 
crested ; wings little longer than tail. • • . Mtiarchus, 454. 
dd. [Wings and tail without chestnut; general color olivaceous; length 
less than 8.] 
e. Wings at least 6 times as long as tarsus; (W. 8 to 4^). 

OoNTOPUS, 466. 
ee. Wings not more than 6 times as long as tarsus, little longer than 
tail, 
y. Bill rather narrow (black in our species; wing more than 8|). 

Satornis, 456. 
jy. Bill broad (usually pale below in our species ; wing less than 34). 

18 
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452. IdLVULUS Swainson, (Lat., milvusy kite.) 

859. M, tyrannuB (L.). Fork-tailed Flycatcher. L4l^ 
ger than next; no red ; tail black, still more elongate. Tropical, 
straying N. to N. J. and Ky. 

860. Bfl. forfioatUB (Gmelin). Scissor-Tail. Ashy; tail chiefly 
white; crissum, shoulders, sides, etc., with much red. L. 13. W.5. 
T. 8. S. W., N. to Mo., straying E. (Lat., forked, like scissors.) 

453. TTRANNUS Cuvier. (rvpovyor, ruler.) 

861. T. tyrannus (L.). King Bird. Bee Martin. Black- 
ish, white below; crown-patch orange; tail black, white-tipped. L 
8^. W. 4J. T. 3^. N. Am., chiefly E.; very abundant "De- 
stroys a thousand noxious insects for every bee it eats 1 " (Coues.) 

862. T. verticallB Say. Arkansas King-Bird. Ashy-gray; 
yellow below; tail black, white-edged. W. N. Am., straying E. 
(Lat.) vertex, top of head, which is ornate.) 

454. MTIARCHnS Cabanis. (jivia, fly ; apxos, ruler.) 

863. Bfl. crinituB (L.). Great Crested Flycatcher. 
Scarcely crested; olivaceous, with bright chestnut on wings and 
tail ; breast ashy-gray ; belly clear yellow. L. 8}. W. 4. T. 4. 
E. U. S., chiefly S., N. to N. Wis. A handsome bird, "noted for 
the habitual use of cast-off snake skins in the structure of its nest." 
(Lat., crested.) 

455. SATORNIS Bonaparte. (Say; oppis, bird.) 

864. S. phcebe (Latham). Pewee. Ph(ebe. Olive brown, 
head and tail darker ; yellow or whitish below. L. 7. W. 3 J. T. 
3\. E. U. S., abundant ; known by its black bill. (From the bird's 
note.) 

865. S. saya Bonaparte. Ashy-brown, the belly pale cinnamon, 
the tail black. L. 8. W. 4. T. 3|. W. U. S., E. to Iowa. (To 
Thomas Say.) 

456. CONTOPUS Cabanis. (kovtos, pole; wovs, foot.) 

a. Tarsus shorter than middle toe with claw; wing about half longer than 
tail ; a white cottony patch on each side of rump. {Nuttallornis Ridg- 
way.) 

866. C. borealis (Swainson). Olive -sided Flycatcher. 
Rictal bristles short, one-fourth length of bill ; slaty brown above, 
with darker streaks ; quills blackish ; middle line of belly distinctly 
and abruptly white, otherwise grayish below. L. 7J. W. 4^. T. 
8. N. N. Am., S. to N. Y. ; in mts. and pine forests. 

aa. Tarsus longer than middle toe with claw; wing not ^ longer than tail; no 
conspicuous cottony tuft. (Contopus,) 
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867. C. virens (L.). Wood Peweb. Rictal bristles half length 
of bill ; wing bands whitish or rusty ; olive brown above ; pale or 
yellowish below ; lower mandible usually pale. L. 6^. W. 8J-. T. 
2|. B. J. U. S., very abundant ; known from the common Pewee 
by its drawling notes. (Lat., greenish.) 

868. C. richardsoni (Swainson). Darker and less olivaceous, 
more gray below ; bill dusky below. L. 6^. W. 8 J. T. 2f . N. W., 
E. to Wis. ; nearly like the preceding, but the notes and nesting 
different. (To John Richardson.) 

457. EMPIDONAX Cabanis. (c/iflrir, gnat ; ofyol, king.) 
a. Lower parts distinctly yellow. 

869. E. flaviveutris Baird. Yellow-bellied Flycatcher. 
Clear olive green ; yellow below, becoming bright yellow (not 
merely slightly yellowish as in the others) on the belly ; first pri- 
mary about equal to sixth ; feet as in acadicus ; bill yellow below. 
L. 5J. W. 2f . T. 2f B. J. Ts. |. E. N. Am. (Lat., flavus, 
yellow ; venter^ belly.) 

aa. Lower parts not distinctly yellow. 

870. B. vireaoens (Vieillot). Small Green-crested Fly- 
catcher. Clear olive green, wing bands huffy ; whitish or slightly 
yellowish below ; yellowish ring about eyes ; bill pale below ; pri- 
maries nearly an inch longer than secondaries ; 2d, Sd and 4th pri- 
maries nearly equal, and much longer than 1st and 5th ; Ist much 
longer than 6th. L. 6. W. 3. T. 2|. Ts. f TcL J. B. f. 
R U. S., frequent. 

871. B. trailli (Audubon). Olive brown, duller than preced- 
ing ; bill pale below ; 5th primary about as long as 4th, Ist not 
much longer than 6th ; middle toe § length of tarsus; longest pri- 
mary § inch longer than secondaries. L. 5|. W. 2}. T. 2J. 
B. {. Ts. J. Tel. f. U. S., represented E. by var. alnomm 
Brewster. 

872. B. minimoa Baird. Least Flycatcher. Olive gray; 
bill blackish btlow ; wings like preceding, but longest primary but 
\ inch longer than secondaries ; middle toe half as long as tarsus ; 
tail slightly emarginate. L. 5. W. 2^. T. 2\. B. J. Ts. f. 
E. X Am., abundant ; very similar to the last, known by the meas- 
urements. (Lat., least.) 

Family CLXIV. ALAUDID-ffl. (The Larks.) 

First primary very short or obsolete. Tarsus obtuse and scutel- 
late U'hind as well as in front (a character singular among Oscines). 
Bill short, of various forms in different species ; nostrils concealed 
by tufts of antros4» feathers; hind claw very long and nearly straight; 
inner secondaries lengthened and flowing. About 100 s^jecies^ 
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chiefly Old World birds, a single genus in America; some of them 

are renowned as vocalists. Pre-eminent is the Skylark, Alauda 

arvensis h., a species which has been lately introduced into thi> 

country (Long Island, etc.). 

a, Sparioiu primary obsolete ; a little tuft of lengthened black feathers OTei 
each ear (sometimes obscure in 9 ) ; tail not foiled. Ebbmophila, 458. 

458. XSREMOPHILA Bole, (cpi^fioff, desert; <f>iKos, loving.) 

873. E. alpestrlB (Forster). Shore Lark. Horned Labe. 
Pinkish brown, thickly streaked; a crescent on breast and strip 
under eye black ; white below ; chin, throat, and line over eye 
more or less yellow ; 9 ^^^ ^^ss black ; winter birds grayish, with 
the markings more obscure. L. 7^, W. 4^. T. 3. Northern 
Hemisphere, common. A pleasant singer. Runs into many vari- 
eties, the prairie form (var. praticola Henshaw) averaging smaller, 
W. 4 to 4^, etc. {Eu,) (Lat., alpine.) 

Family CLXV. CORVID-ffl. (The Crows and Jays.) 

Primaries 10; first about half length of second; nostrils usually 
concealed by tufts of bristly feathers, which are branched to their 
tips. Bill long and strong, usually notched, its commissure not 
angulated. Tarsus sharp behind, its sides undivided and separated 
from the scutella in front by a groove, which is either naked or 
filled in with small scales. Voice usually harsh and unmusical. 

Birds of large size, the largest of the OscineSj found almost every- 
where. Genera about 40 ; species 1 75. 

a. Tail not shorter than the short, rounded wings. (GarrulincB.) 

b. Tail much longer than wing, graduated for half its length, its feathers 
narrowed to the tips ; head not crested Pica, 459. 

bb. Tail not much longer than wings, not graduated for half its length, 
c. Head with a conspicuous crest; (chiefly blue). . Cyanocitta, 460. 
cc. Head without crest; plumage lax; (no blue). . Perisoreus, 461. 
aa. Tail much shorter than the long, pointed wings. (CorvincB,) 

d. Bill compressed, higher than broad; plumage glossy. 

CoRVUS, 462. 

459. PICA Cuvier. (Lat., magpie.) 

874. P. pica (L.). Magpie. Lustrous black ; belly, shoulders, 
and wing-edgings white. L. 19. W. 8^. T. 13. Northern regions. 
The American bird (var. hudsonica Sabine) is larger, with the 
feathers of throat spotted with white below the surface. Its range 
is chiefly N. W. in America, E. to Wis. {Eu.) 

1 OtocoHs is used for Eremophila by the A. O. U., on account of the prior Bremophi- 
lus, a genus of fishes. Tlie two words are different, havmg unlike spelling. 
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460. C7AKOCITTA Strickland, (wawy, blue; ictrra, jay.) 

875. C. cristata (L.). Blue Jay. Blue; collar and frontlet 
black ; grayish below; wings and tail clear blue, barred ; outer tail 
feathers and secondaries tipped with white. L. 12. W. 6 J. T. 5}. 
E. N. Am., very abundant. (Lat., crested.) 

461. FERISOREUS Bonaparte. (ir€pi(rap€va>, to accumulate.) 

876. P. canadensis (L.). Canada Jay. Gray Jay. Whis- 
key Jack. Ashy gray, with blackish and whitish markings. L. 
lOf . W. 5f . T. 6. N. N. Am., S. in winter, to Mich, and Me. 

462. CORVUS Linnaeus. (Lat., crow.) 
a. Plamage entirely lustrous black. 

877. C. coraz L. Raven. Feathers of throat stiffened, elon- 
gated, narrow, and lanceolate, their outlines very distinct. L. 25. 
W. 17. T. 10. Northern regions; rare E. of Miss. R. The Amer- 
ican forms are var. principalis Ridgway, — New Brunswick, N. with 
larger bill ; and var. nnnatos Wagler, — W. U. S., with slender bill 
and tarsus. The Eur. bird has bill shorter and deeper. (Eu.) 
(icdpa|, raven.) 

878. C. americanus Audubon. Crow. Feathers of throat 
short, broad, obtuse, with their webs blended ; gloss of plumage 
purplish violet; head and neck scarcely lustrous. L. 20. W. 13. 
T. 8. Ts. 2^. B. 2. N. Am., abundant; variable. 

879. C. ossifragos Wilson. Fish Crow. Gloss of plumage 
green and violet, evident on head and neck ; feathers of throat 
short, blended. L. 16. W. 11. T. 7. B. 1}. Ts. If. N. Y. to 
La., only along the coast. (Lat., bone-breaker.) 

Family CLXVL ICTERID-ffl. (The American "Ori- 
oles" AND "Blackbirds.") 

Primaries 9 ; bill with the commissure angulated, as in FringiU 
lidcBy but usually lengthened, rarely shorter than head, straight or 
gently curved, without notch or rictal bristles ; culmen usually ex- 
tending up on the forehead, dividing the frontal feathers. Legs 
stout, usually adapted for walking. Plumage usually brilliant or 
lustrous, the predominant color generally black, often with red or 
yellow ; females usually different, smaller in size, brown or streaky 
in the lustrous species, and yellowish or dusky in the brightly col- 
ored ones. Notes usually sharp, often richly melodious, in other 
cases harsh. Excepting the *' Orioles," the species feed chiefly on 
seeds. 

Genera about 20, species 100, all American, some of the short- 
billed forms fonuing a perfect transition to the FrinqiUidix, \ Q\feR:t^ 
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are as closely related to Stumidas (starlings), which in tarn are 
allied to the Corvidce. 

a. Outlines of bill nearly or quite straight, the tip not evidently decarred; 
the commissure not sinuated. (Icterina,) 
b. Bill stout, conical; its depth at base at least | its length; sexes unlike; 
9 smaller, 
c. Tail feathers acute ; middle toe with claw longer than tarsus; bill 

shorter than head, finch-like Dolichomtz, 463. 

ce. Tail feathers not acute ; middle toe with claw not longer than tarsus. 
(i.^Bill much shorter than head, finch-like. . . . Molothbus, 4&L 
dd. Bill about as long as head, 
e. Lateral claws elongate, reaching beyond base of middle claw. 

Xanthocephalus, 465. 
ee. Lateral claws shortish, scarcely reaching base of middle claw. 

" AgslaiuSi 466. 

bb. Bill slender, its depth at base scarcely ^ its length. 

/. Tall not jl length of wing, its feathers acute; tertials lengthened; 

bill longer than head ; feathers of crown each tipped by the 

bristle-like shaft ; sexes similar. . . • Sturnel.l.a, 467. 

jy. Tail nearly as long as wing, its feathers not pointed ; bill 

shorter than head ; feathers of crown not bristle-tipped ; sexes 

unlike Icterus, 468. 

aa. Outlines of bill distinctly curved, the tip decurved; the commissure evi- 
dently sinuated. ( QuiscalituB.) 

g. Tail much shorter than wing, nearly even ; bill slender, shorter 

than head Scolecophaous, 469. 

gg. Tail longer than wing, graduated, the middle feathers lower- 
most when the tail is folded; bill stout, not shorter than head. 

QuiscALUS, 470. 

463. DOLICHOmrX Swainson. (doXixof, long ; oio;^, claw.) 

880. D. oryzivoruB (L.). Bobolink. Reed Bird. Rice 
Bird. J in spring black, neck buffy, shoulders and rump ashy 
white, back streaky; J, and fall ^J, yellowish brown, streaked 
above, — dull yellowish birds, resembling sparrows, but known by 
the acute tail feathers. L. 7^. W. 4. T. 3. E. N. Am., abun- 
dant in meadows northward, where, in the breeding season, it is 
our merriest and most delightful songster. Retiring southward in 
the fall, it fattens in the rice swamps and becomes a " game bird," 
slaughtered by the thousand for city markets. (Lat., oryza, rice; 
voro, I devour.) 

464. MOLOTHRUS Swainson. (fioKoBpos, vagabond.) 

881. M. ater (Boddaert). Cow Bird. ^ iridescent black, head 
and neck glossy brown ; 9 much smaller, dusky brown. L. ( ^) 8. 
W. 4. T. 3. U. S., abundant; noted for its parasitic habits. It 
builds no nests, but lays its eggs in the nests of warblers and other 
small birds. (Lat., bWk.") 
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465. XANTHOCEFHALUS Swainson. 

882. X. xanthocephalos (Bonaparte). Yellow - he aded 
Blackbird. $ black with white wing patch; head and neck 
deep yellow; 9 smaller, browner, with less yellow. L. 10. W. 5J. 
T. 4j^. W. N. Am., E. to Ind., etc., in swamps. (J^vBos, yellow ; 
KtffxjXrif head.) 

466. AGELAIUS Vieillot. (ayeXaios, gregarious.) 

883. A. phconiceuB (L.). Red-winged Blackbird. Swamp 
Blackbird. ^ glossy (not iridescent) black, lesser wing covers 
scarlet, with buffy and paler edgings ; 9 dusky, streaked ; young 
^ streaked, with rusty on bend of wing. L. 9. W. 5. T. 4. 
U. S., everywhere abundant, (^otyifccof, phcenician-red.) 

467. STURNELLA Vieillot. (Lat., dim. of slumaf starling.) 

884. 8. magna (L.). Meadowlark. Brownish and much 
streaked above ; chiefly yellow below, a black crescent on breast ; 
yellow of throat not encroaching on cheeks; sides and crissum 
bufify. L. 10. W. 5. T. SJ. E. N. Am., very abundant. (Lat., 
large, as compared with the sky-lark.) 

885. 8. neglecta (Audubon). Western Meadowlark. Very 
similar, the colors duller and paler, the yellow of throat encroach- 
ing on sides of lower jaw ; sides and crissum nearly white. W. N. 
Am., E. to 111. ; almost exactly like the other, but the song quite 
different, thrush-like; now regarded as a subspecies. 

468. ICTERU8 Brisson. (aerepor, yellow.) 
a. Depth of bill at base not half its length above. (Ictenu.) 

886. I. spuriuB (L.). Orchard Oriole. ^ black; rump, 
bend of wing and lower parts deep chestnut; 9 yellowish olive, 
quite small ; young yellow, with various black or chestnut traces ; 
young (J often yellowish, with black throat-patch. L. 7. W. 3 J. 
T. 3. E. U. S., common southerly ; a fine singer and an artist in 
nest-building. 

aa. Depth of bill at base half its length. ( Yphantes Vieillot.) 

887. I. galbula (L.). Baltimore Oriole. Golden Robin. 
Fire Bird. Black ; bend of wing, rump, most tail leathers, and 
under parts from the breast orange of varying intensity ; 9 duller, 
olivaceous and yellow. L. 7}. W. 3J. T. 3. E. N. Am., abun- 
dant ; noted for its elaborate hanging nest as well as for its song. 
(Lat., name of some bird.) 

469. 8COIjBCOPHAGn8 Swainson. (o-icfuXiy^, worm ; 

<f>ayos, eater.) 

888. S. carollnua (Miiller). Rusty Grackle. Rusty Black- 
bird, f glossy black becoming rusty in autumn ; 9 dusky, lus- 
treless. L. 9 J. W. 4 J. T. 4. E. U. S. 
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889. 8. oyanooephalus (Wagler). Brewer's Bjlackbird. ^ 
black with green lustre, head glossed with violet ; 9 dusky. L. 10. 
W. 5|. T. 4^. W. N. Am., straying £. to HL (jcvovor, blue; 
M^MiXi}, head.) 

470. QUXSCALUS Vieillot. (From the bird's note.) 

890. Q. qniaonla (L.). Crow Blackbird. Purple Gracele. 
Iridescent black, lustre on head purplish, on body bronzy. L. 13. 
W. 5^. T. 5^, £. U. S., abundant; now divided into the typical 
variety, chiefly S. of N. Y. and £. of Alleghanies, and var. asneos 
Kidgway, the common form N. and W., the latter with the body 
with uniform bronze lustre, without mixed tints, this color abruptly 
defined against the iridescent violet of the neck. Var. qniBoala is 
nearly uniform iridescent. 

891. Q. major Vieillot Boat-tailed Crackle. Iridescent 
green and blue. Larger. L. 1 7. W. 7^. T. 7^. Va. to Texas 
and S. 

Family CLXVII. PRINQILLID^.i (The Finches.) 

Primaries 9, the first being obsolete. Bill " conirostral," mostly 
shorter than head, robust, of a conical form, with the commissiu'e 
more or less abruptly angulated near its base ; in other words, the 
*' corners of the mouth drawn down." This feature is usually 
strongly marked, and it is almost the only special character per- 
taininj^ to all the members of the family. Even this is also shared 
by the IcteridcBy which, however, may generally be distinguished by 
the greater length and slenderness of the bill. Nostrils high up, 
exposed or (in northern species) partly covered by a ruff of small 

» Sundevall and Stc^jneger have placed the FringillidoB at the end or head of the 
series of birds, for reasons which seem to me sufficient ones. " In order to find out 
the most specialized form of the Passeres, we must look tor the bird which is most 
specialized in all directions, not only as to the coloration of its plumage, or the 
fusion of its fcirsal covering. The ideally highest form . . . would have booted 
tarsi, 9 primaries, long mandibular symphysis, powerful hill for grain crushing, a 
digestive system adapted for grain-feeding, and the coloration of young and adult 
unspotted and similar. That this is the regular course and ultimate end of the evo- 
lution among the higher bii*ds is evident from the fact that we can trace it in nearly 
all the groups, and in the individual development of the birds possessing these 
characters. " ( Slejneger.) 

Acting on this principle, Stejneger selects as the highest or most specialized bird 
the Evening Grosbeak. " The number of its primaries is reduced to 9, the mandibu- 
lar symphysis is well developed, the palatine and facial part of the skull is highly 
specialized, and so is the digestive canal. Furthermore the plumage of the young is 
essentially like that of the adults." It faUs, then, in only one respect, — its tai-sus 
is not booted. 

In most recent American systems, however, the Turdidce are placed at the head 
of the list ; and as the A. O. U. has adopted this arrangement it is retained hei-e, 
the " post of honor" being given to the beautiful Arctic Bluebird rather than to the 
Evening Grosbeak, although the YalV^sr \\as eertsuwl-j Uve Ijetter claim. 



FRINGILLIDiB. — CLXVIL 281 

feathers. Tarsus scutellate in front, with an undivided ridge 
behind. 

A very large family, the most extensive in Ornithology, com- 
prising about 100 genera and 500 species, found in nearly every 
part of the world, except Australia. They are especially abundant 
in North America, where about one seventh of all the birds are 
FringUlidoi, " Any one United States locality of average attract- 
iveness to birds, has a bird-fauna of over two hundred species, and 
if it be away from the sea-coast, and consequently uninhabited by 
marine birds, about one-fourth of the species are Mniotiltidce and 
Fnngillidce together, the latter somewhat in excess of the former. 
It is not easy, therefore, to give undue prominence to these two 
families." (^Coues.) 

All the Finches are granivorous, feeding chiefly on seeds, but not 
rejecting either berries or insects ; nearly all sing, and some most 
delightfully ; most of them are plainly clad, a streaky brown being 
the prevailing tint, but others are among the most brilliantly col- 
ored birds. Among these latter only are the changes in plumage 
strongly marked. (LaLy fringillaj finch.) 

A strictly natural analysis of the genera of FringUlidce is prac- 
tically impossible, as they do not fall naturally into definable groups. 
The characters drawn from the development of the palate are not 
available for the ordinary purposes of the student. The following 
semi-artificial key is largely adapted from Ridgway's Manual. 

a. Mandibles falcate, crossed at tip ; nostrils concealed by a small rnff. 

LoxiA, 474. 
aa. Mandibles not crossed at tip. 

b. Head with a conspicuous crest; bill very large; cnlmen strongly curved 

(bill, wings, and tail chiefly red) Cardinaus, 491. 

bb. Head without crest 

c. Bill very stout, its depth at base equal to length of hind toe with claw, 

and more than | tarsus; nostrils partly concealed. 

COCCOTHRAUSTES, 471. 

cc. Bill less stout, its depth at base less thau length of hind toe with 
claw, 
e. Nasal plumules long, covering the basal third of upper mandible; 

bill stout. PiMicoLA, 472. 

ee. Nasal plumules, if present, covering much less than one-third of 
length of upper mandible, 
y. Introduced birds; gonys distinctly convex in profile; (plumage 
streaked above, not below ; no white, red, yellow, or blue). 

Passer, 473, note. 
/f. Native birds; gonys straight or nearly so. 

g. Primaries much longer than secondaries (exceeding them by 
length of tarsus). 
h. Wing at least 5 times as long as the short tarsus. 
t. Birds of moderate size, the wing more than 3i Inches. 
j. Base of gunys nearer base olV>v\\Vbiii\\&\:Y^V32Ki<^»»03ro^^ 
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along side of bill); (tail feathers without white; tail coverts rosy); 

hind claw moderate Leuoosticte, 475. 

jj» Base of gonys as near tip of lower mandible as to its base on the 
side; (tail largely white; plumage with much white and no rosy); 
hind claw very long, nearly as long as bill. 

Passebina, 478. 
ii. Birds of small size, the wing less than 31; tail forked. 

k. Nasal tufts very long, nearly | length of bill ; (tail feathers with- 
out white or yellow; adults with red). . • . ACAKTHIS, 476. 
kh. Nasal tufts short or obsolete, not i length of bill ; (tail feathers 
blotched with white or yellow ; adults with yellow but no red); 
sexes unlike (Astraoalimus) or alike. . . . Spinus, 477. 
hh . Wing not five times as long as tarsus. 

/. First (developed) primary not shorter than fourth; (back 
streaked), 
m. Depth of bill at base about equal to length of (exposed) cul- 
men; nostrils with a small rufif; (plumage streaked above 
and below; cf with red; no white on tail). 

Carpodacus, 473. 

mm. Depth of bill at base less than length of culmen; (no red; 

tail with white). 

n. Tail emarginate, the middle feathers narrow and pointed 

at tip; hind claw very long and straightish, nearly as long 

as bill. 

o. Gonys shorter than hind toe without claw and not more 

than depth of bill Calcarius, 479. 

00. Gonys longer than hind toe and greater than depth of 

bill Rhyncophaijes, 480. 

nn. Tail rounded ; the middle feathers broad and rounded at 

tip; hind toe short, curved. . . . Chondestes, 483. 

//. First (developed) primary shorter than fourth; bill very stout; 

(plumage with red or yellow) Hedymbles, 492. 

gg. Primaries not much longer than secondaries (exceeding them by less than 
length of tarsus) ; (no red). 

p. Bill very stout ; its depth at base nearly equal to hind 
toe with claw; (cf with blue). . . Guiraca, 493. 
pp. Bill more slender, not as above. 
q. Tail-feathers narrow, at least the middle ones acu- 
minate; (back streaked). 
r. Middle toe with claw decidedly shorter than tarsus ; 
(outer tail feathers with white; bend of wing 

chestnut) Po(ECetes, 481. 

rr. Middle toe with claw not shorter than tarsus; 
(outer tail feathers without white markings; 
edge of wing yellow). 
s. (Breast with yellow ; throat with more or less 
black ; plumage not streaked below in cf ). 

Spiza, 495. 
59. (Breast without yellow ; throat without black ; 
plumage streaked below.) 

Ammodramus, 482. 
qq. Tail feathers broader, not acuminate (except in 
worn plumage), 
t. Hmd cYavi ^fec\^fe^\^ V>v^^e,t than its toe. 
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«. Bill tapering rapidly to the acute tip; nostrils concealed by small 
antrorse feathers; (plumage streaked above and below). 

Passerella, 489. 
uu. Bill tapering gradually toward the rather obtuse tip; nostrils ex- 
posed ; (plumage not streaked) Pipnx), 490* 

tt. Hind claw scarcely longer than its toe. 

V. Tertials very long, longer than secondaries, not much shorter than 
longest primaries ; (a white wing patch). . Calamospiza, 496. 
w, Tertials scarcely or not longer than secondaries, not nearly reach- 
ing tips of longest primaries. 
w, (Outer tail feather largely white; plumage not streaked.) 

JuNCO, 486. 
tow, (Outer tail feather not white.) 

x. Lower mandible much deeper than upper; (cf with blue or 

green). ..« Ctanospiza, 494. 

sxe. Lower mandible not deeper than upper; (plumage streaky 

above ; no blue) ; wings not much longer than tail. 

y. Tail more or less forked ; its middle feathers shortest ; (no 

yellow; plumage not streaked below). . Spizella, 485. 

yy. Tail rounded (or slightly double-rounded). 

2. Primaries exceeding secondaries by more than length of 

bill ; (head in adult striped; in young chestnut; plumage 

not streaked below) • Zonotrichia, 484. 

£Z. Primaries exceeding secondaries by not more than length 
of bill. 
a, (Edge of wing yellow; plumage not streaked below.) 

PEUCiKA, 487. 

aa, (No yellow anywhere ; plumage streaked below, or else 

with the crown chestnut.) . . . Melospiza, 488. 

471. COCCOTHRAUSTES Brisson. (k6kkos, berry; 6pav<o, 

to crush.) 

a. Tips of four inner primaries of normal form, not widened at end. {Ilesperi- 
phona Bonap.). 

892. C. vespertiiiuB (Cooper). Evening Grosbeak. Oliva- 
ceous; crown, wings, tail and tibia black; forehead, rump, and 
crissum yellow; inner secondaries and coverts white; bill very 
large, yellowish ; 9 grayer, with little yellow. L. 8. W. 4J. 
T. 2J. W. N. Am., irregularly E. to Ohio or beyond, one of the 
most striking of the finches. (Lat., of sunset.) 

472. PINICOIiA Vieillot. (Lat. pinus, pine ; colOf I inhabit.) 

893. P. enucleator (L.). Pine Grosbeak. ^ chiefly rose 
red ; changing to ashy below and behind ; wings dusky, with two 
white wing bars ; 9 ^^X ^^Yt ^i^b brownish yellow on head and 
rump ; bill blackish. L. 8^. W. 4J. T. 4. Northern regions, 
S. in winter to Va., in pine woods, etc. (Eu.) The American 
bird (var. canadcnrii Cabanis) is larger and more brightly colored. 
(Lat., one who shells nuts.) 
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473. CARPODACUS^ Kaap. (mi^Mror, fruit ; i^ot, biting.) 

894. C. porpnreuB (Gmelin). Purple Finch. Everywhere 
streaky; f flushed with red, most intense on the crown, fading 
below and behind; 9 oMve brown and streaky, with no red; bill 
stout L. 6. W. 8^. T. 2^. N. Am., a sweet singer. (Lat, 
purple, which the bird is not) 

474. LOZIA Linnaeus. (Xo^r, crooked.) 
a. Winfc with white. 

895. I*, lencoptera Gmelin. White Winged Crossbill. 
f rose red ; two white wing bars ; scapulars black ; 9 brownish 
olive, speckled with dusky ; rump yellow. L. 6 J. W. 3 J. T. 2J. 
N. N. Am., S. in winter, with the next, less common; variable. 
(Xevicof, white; fmpw, wing.) 

aa. Wing with no white. 

896. Ii. curvirostra L. Red Crossbill. $ brick-red ; wings 
dusky, unmarked; 9 brownish, washed with greenish yellow. 
L. 6. W. 3^. T. 2^. Northern regions, about pine woods; S. 
in winter, sometimes in large flocks, to Tenn. and Va. (Bu.) 
The rather small form in E. U. S. is var. minor Brehm. The sin- 
gular bill is adapted for opening nuts. (Lat, curve-bill.) 

475. LEUCOSTICTE Swainson. (XevKw, white ; otiktos, 

spotted.) 

897. L. tephrocotiB Swainson. Cinnamon-brown; head more 
or less ashy gray ; nasal tufts white ; quills dusky ; tail coverts 
edged with rose pink in adult. L. 6. W. 4. T. 3. Rocky Mts., 
E. to Iowa. (rfcftpoSf gray ; ovs, ear.) 

476. ACANTHIS Bechstein. (aKavBls, thistle-bird.) 

a. Crown red in both sexes, crimson in cf , lustrous brownish-red in 9 ; 
chin blackish ; no yellow. 

898. A. hornemanni (HolboU). Greenland Redpoll. Sides 
and rump scarcely streaked ; colors very pale. ^ with breast 
merely pinkish. L. 5. W. 3. T. 2^. Greenland ; the small var. 
ezilipes (Coues) S. to N. U. S. in winter. (To J. W. Hornemann.) 

899. A. linaria (L.). Red Poll Linnet. Throat, breast 
and rump rosy in ^J ; much streaked above and on sides; rump 

1 In the vicinity of Carpodaciis belongs the Old World genus : — 
Passer Brisson. P. domesticus (L.). Edropean House Sparrow. ^ chestnut 
brown above, thickly streaked ; ashy below ; throat, lores and chin black ; $ duller, 
without black : feet small. L. 6. W. 2}. T. 2J. Introduced fh)m Europe ; abun- 
dant In all towns E., a nuisance unfortunately long past the possibility of abatement 
(£u.) 

P. montanus (L.). European Tree Sparrow. Smaller ; (f with black of throat 
not continued over chest ; top of head liver-brown. L. 5^. W. 2}. T. 2|. Europe, 
naturalized about St. Louis. 
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streaked. L. 5}. W. 3. T. 2 J. Northern region s^ S. in winter 
in flocks to Ind. and Penn. (l^u,) Besides the common form a 
larger var. roitrata Coues (W. 3}^, etc.), with shorter, less acute 
bill, sometimes ranges S. to 111. and N. Y. (Lat., flaxen.) 
aa. Crown without red; no dusky spot on chin; some yellow. 

900. A. bre^T^steri Ridgway. No dusky on chin ; rump yellow 
in 9 i the f unknown. L. 5^. W. 3. T. 2^. Mass., one speci- 
men known. (To Wm. Brewster.) 

477. ASTRAGALINnS Cabanis. 
a. Bill not very acute, without distinct ruff at base. 

901. A. trlBtiB (L.). Yellow Bird. Thistle Bird. Amer- 
ican Goldfinch. ^ rich yellow; rump whitish; wing bars 
white ; a white spot on each tail feather ; ? more olivaceous ; fall 
plumage pale yellow brown ; young variously huffy, with yellow or 
not. L. 5. W. 3. T. 2. N. Am., everywhere ; notable for its 
lisping notes and undulating flight. (Lat., sad.) 

477 b. SPnnJSi Boie. 
a. Bill very sharp, with a distinct ruff at base. 

902. S. pinus (Wilson). Pine Siskin. Plumage streaky brown, 
suffused with yellow in the breeding season ; bases of quills and 
tail feathers sulphur yellow. L. 4}. W. 2|. T. 2. N. Am., 
chiefly N., but liable to appear anywhere. (Lat., pine.) 

478. PA88ERINA Vieillot. (Dim. of Passer, sparrow.) 

903. P. nivalis (L.). Snow Bunting. In breeding season, 
pure white, with black on back, wings and tail ; bill and feet black ; 
only the winter plumage usually seen in U. S. ; bill pale, and white 
of body clouded with clear, warm brown. L. 7. W. 4 J. T. 3. 
Northern regions, S. in winter to Ohio R. ; a most beautiful bird. 
{Eu.) (Lat., snowy.) 

479. CALCARIUS Bechstein. (Lat., calcar, spur.) 

904. C. lapponicus (L.). Lapland Longspur. ^ with head 
and throat mostly black ; a chestnut collar; back black and 
streaky ; whitish below ; outer tail feathers with white ; inner web 
of outer feather dusky ; legs and feet black ; 9 ^^^ winter birds 

t Allied to Spinua is the Qoldflnch of Europe {QfirdMlis cardudU L.), now nat- 
uralized in New York, Cambrid}^, etc. In both sexes, the head is bUck and white, 
crimson anteriorly, the wings and tail block and yellow ; the rump white ; brownish 
below. Allied also is the Canary, Seriniu oanariuSf a favorite cage-bird. 
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with less black. L. 6f W. 4. T. 8}. Northern r^ions, & in 
winter to N. Y. and Ky. (^Eu.) (Lat^ Lapp.) 

905. C piotna (Swainson). g with head and upper parts 
mostly Uack ; collar and under parts rich fawn color; legs pale; 
inner web of outer tail feather chiefly white. 9 duller. L. 6^. 
W. 2}. N. N. Am., S. £., to lU. and Kan. (Lat., painted.) 

480. RHYHGHOPHANB8 Baird. (fivyx^* beak; ^o^ 

I show.) 

906. R. maooowni (Lawrence). Black-bbeasted Loxch 
8PUB. CrowD and pectoral crescent black; the black often ob- 
scured hy pale edgings ; bend of wing chestnut ; line over eye and 
under parts white; back and sides streaked. L. 6^. W. 3f. 
T. 2^. B. nearly \. Great plains, rarely £. to SI. (To Capt J. 
P. McCown.) 

481. POCBCETB8 Burd. (ir^ blue grass; olm^f, inhabitant.) 

907. P. gramineua (Gmelin). Bat-winoed Bunting. Grass 
Sparrow. Ground Bird. "Vesper Sparrow." Thicklj 
streaked everywhere ; slightly huffy below. L. 6. W. 3. T. 2J. 
N. Am., abundant in fields, etc., known at once by the chestnut 
bend of wing and white outer tail feathers ; a good singer. (Lat, 
grassy.) 

482. AMMODRABSUS Swainson. Shore Sparrows. 
(^fwSi sand ; dpa/xeii^, to run.) 

a. Outer pair of tail feathers longer than middle pair; wing much longer than 
tail. {Pauerculus.) 

908. A. princeps (Maynard). Ipswich Sparrow. Grapsh; 
streaks on back sandy brown, not sharply defined ; superciliary 
line white in front; bill not longer than hind toe without claw. 
L. 6. W. 3 J. T. 2 J. Nova Scotia to Va. and Texas, coastwise. 
(Lat., chief.) 

909. A. sand'wiohenaia (Gmelin). Savanna Sparrow. 
Sharply streaked ; streaks on back blackish ; superciliary line 
and edge of wing yellowish. L. 5J. W. 2}. T. 2. N. Am., 
abundant on plains and shores. The form E. of Rocky Mts., smaller 
(W. 2|, etc., instead of W. 8J, etc.), is var. savanna Wilson. 
(From Sandwich Isl., Alaska.) 

aa. Outer pair of tail feathers shorter than middle pair; wing not much, if 
any, longer than tail. 
b. Bill stout; tail feathers acute but not rigid; crown with a median light 
stripe; inland species. (CofumtcWtM Bonaparte.) 
c. Tail double-rounded, the lateral feathers not much shorter than middle 
ones. 

910. A. aavannarum (Gmelin). Grasshopper Sparrow. 
Much streaked above ; feathers edged with bay ; breast buffy, 
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dnstreaked ; wings and tail short ; edge and bend of wing and line 
over eye yellow. L. 5. W. 2J. T. 2. N. Am., in fields ; notes 
sharp, grasshopper-like; the bird of E. U. S. is var. passerinni 
Wilson. (Spanish, savana, meadow.) 

cc. Tail graduated, the outer feathers much shorter than middle ones. 

911. A. henslo'wi (Audubon). Smaller than preceding, more 
yellow above ; breast, etc., with some sharp black streaks. L. 5. 
Sv. 2f T. 2^. E. U. S., scarce ; N. to Mass. (To Prof. J. S. 
Henslow.) 

912. A. lecontei (Audubon). Intermediate between the pre- 
ceding and the next ; bill small, blue-black ; back with rufous ; tail 
feathers very sharp and slender ; breast unspotted ; a broad huffy 
superciliary stripe. L. 4 J. W. 2|. T. 2J. Great Plains, E. to 
111. (To Major J. Le Conte.) 

bb. Bill rather slender ; tail feathers sharp and rather stiff ; crown without 
distinct median stripe. Seashore sparrows. (Ammodramus.) 

913. A. caudacutuB (Gmelin). Sharp-tailed Finch. Ashy 
olive, the back streaked with ashy buff and whitish ; edge of wing 
pale yellowish; no yellow spot about eye; a bright buff super- 
ciliary stripe. L. 5. W. 2 J. T. 1|. Salt marshes, Nova Scotia 
toN. C. 

913 b. A. nelsoni Allen. Colors of upper parts very sharply 
contrasted, especially the whitish streaks on umber-brown ground 
color ; breast less sharply streaked. Swamps, III., S. and E. 

914. A. maritimuB (Wilson). Sea-bide Finch. Olive gray; 
back ebscurely streaked ; a yellow spot before eye ; edge of wing 
yellow ; no superciliary stripe. L. 6. W. 2 J. T. 2. Salt marshes, 
Mass. to Texas. 

483. CHONDESTES Swainson. (xovdpos, grain ; i^arnii, 

eater.) 

915. C. grammacos (Say). Lark Sparrow. Streaked above, 
ashy below ; ear coverts chestnut ; crown chestnut, black anteriorly, 
with whitish median and superciliary stripes ; a black line through 
and below eye ; a conspicuous black streak on each side of the white 
throat; a black pectoral, spot; middle tail feathers like back, the 
rest blackish, white tipped; a pale spot on primaries. L. 6^. 
W. 3 J. T. 8. W. U. S., E. to Ohio ; abundant on prairies and 
river bluffs ; a fine songster, suggesting the Bobolink, (ypa/ifuicdf, 
streaked.) 

484. ZONOTRICHIA Swainson. (X^vti, band ; Bpi^, hair, t. e, 

head.) 
a. No yellow markings anywhere. 

916. Z. qaemla (Nuttall). Black-hooded Sparrow. Crown, 
face and throat jet black ; no yellow ; 9 ^1^ ^^^^ black. L. 7^. 
W. 8f T. 3^. Missouri region, E. to W.IiL. 
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917. Z. lencophrjs (Forstcr). White-crowned Sparrow. 
Streaked above, with but little chestnut ; crown black, with a broad 
white median band ; lores blackish ; a white superciliary streak ; 
throat like breast, bat paler ; young with the crown chiefly rirh 
brown. L. 7. W. 8^. T. 8j. N. Ain. ; not rare. (Xevjco^, white ; 
6<l>pvs, eyebrow.) 

an. Head with yellow. 

918. Z. coronata (Pallas). Similar to Z, leucophrys, but the 
crown-stripe yellow anteriorly, ashy behind. L. 7 J. W. 8 J. T. 3J. 
W. N. Am., rarely E. to Wis. (Lat., crowned.) 

919. Z. albicollis (Gmelin). White-throated Sparrow. 
Pea BODY Bird. Much chestnut streaking above ; crown black, 
with white median and superciliary stripes; spot over eye and 
filge of wing always yellow ashy below, whitening on throat ; J 
duller. L. 7. W. 3. T. 8|. £. N. Am. ; an abundant and 
handsome sparrow. (Lat.^ dlhus, white; collufn, neck.) 

485. SPIZELIiA Bonaparte. (Dim. of (nriC<h & sparrow.) 

920. 8. monticola (Gmelin). Tree Sparrow. Streaked above ; 
crown chestnut ; bill black above, pale below ; neck, line over eye 
and under parts ashy gray ; a dark pectoral blotch ; white wing 
bars distinct. L. 6J. W. 3. T. 3. N. Am., chiefly northerly; 
U. S. in winter. (Lat., living on mountains.) 

921. S. Bocialis (Wilson). Chippy. Chipping Sparrow. 
Streaked above, with much dull bay ; crown chestnut ; forehead 
and streak through eye black ; ashy white below ; bill blackish ; 
wing bars faint, brownish. L. 5J. W. 2J. T. 2^. N. Am., 
everywhere eoninion. 

922. S. pusilla (Wilson). Field Sparrow. General color of 
5. monticola, but paler and duller; bill pale; no pectoral blotch; 
wing bands obscure, whitish. L. 5 J. W. 2 J. T. 2 J. E. U. S., 
abundant. (Lat., petty.) 

923. S. pallida (Swainson). Clay-colored Sparrow. Pale 
brownish yellow, streaked with black ; crown grayish, with median 
stripe. L. 5^. W. 2J^. T. 2J. Great Plains, rarely E. to 111. 

486. JUNCO Wagler. (Lat., Junctis, a rush.) 

924. J. hyemalis (L.). Snow Bird. Slaty gray ; head darker ; 
bill pale ; belly and outer tail feathers white ; 9 more grayish ; 
L. G\. W. 3. T. 3. N. Am., everywhere abundant, breeding 
in cold regions, and moving S. as cold weather approaches, usually 
in advance of the snow. Represented W. by numerous varieties ; 
var. oregonoB Townsend, with sides pinkish, ranging E. to HL (Lat., 
wintry.) 
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487. VBUCJBA Aodabon. (wnof. pine.) 

925. P. aestiTalis (Lichtenstein). Upper parts largely chestnnt, 
with ashy edgings and dasky streaks: a broad pale saperciliary 
line ; ashy below, the breast bofify ; yellow on bend and edge of 
wing, but none on head. L. 6. W. 2 J. T. 2J. Soothem, X. to 
Central Ind., the form ranging X. rather paler, the back chiefly 
chestnat, is var. Iiadmiaii Aodabon. (Lat., sonuner.) 

48a ICEIiOSFIZA Baird. (/uXot, song ; irriCa. sparrow.) 

926. BC fasciata (Gmelin). Song Sparrow. Much streaked 
above and on breast and sides ; crown with an obscure ashy 'nie<lian 
stripe ; below white, pectoral streaks often forming a dusky Uotch. 
L. 6J. W. 2J. T. S. X. Am., CTerywhere ; a heart}' songster, 
beginning early in spring. (Lat., banded.) 

927. BC georgiaiia (Latham). SwjUfp Sparrow. Crown 
bright dark chestnut, streaked with Uack ; wings stroi^ly tinged 
with chestnut ; back sharply streaked ; an ashy collar and super- 
ciliary line ; breast and below ashy with few streaks or none ; tail 
shorter than in the Song Sparrow, its quills edged with chestnut. 
L. 5 J. W 2 J. T. 2J^. E. U. S., in low thickets; a timid bird, 
seldom seen, although not rare. 

928. BC lincolni (Audubon). ETerywhere above and below 
thickly, sharply streaked with Uack, gray and bufify ; breast with a 
broad band of pale huffy or yellowish brown ; sides washed with 
ba£Fy. L. 5^. W. 2^. T. 2^. X. Am., rare E. ; a shy species 
quite unlike the Seng Sparrow. (To Robert Lincoln.) 

489. PA88IS£IiLA Swainson. (Lat., passer, sparrow.) 

929. P. iliaca (Merrem). Fox Sparrow. Ashy aboTC, ovei^ 
laid and much streaked with rusty red. which becomes bright bay 
on rump, tail and wings; white below with large arrow-shaped 
spots and streaks, numerous on breast ; feet stout, with long claws. 
L. 7. W. S^. T. 3. E. X. Am., migrating early ; one of the 
handsomest streaked sparrows and a good singer. (Lat., iVitim, 
flank, which is streaked.) 

490. PTPILO Vieiliot. (Lat^ I peep or chirp.) 

930. P. eiythrophtfaalmas (L.). Chewixk. Marsh Robin. 
TowHEE. Black, bcllv white : sides chestnut ; outer tail feathers, 
primaries and inner secondaries with white ; 9 ^^ clear brown 
instead of black : iris red. L- 8^. W. 3^. T. 4. E. U. S., 
abundant everj-where. (Gr., red-eyed.) 

491. CARDINALIS Bonaparte. 

931. C. ^^r^tnalla (L.). CARDINAL GrOSBEAK. ReD BiCD. 

Clear red, ashy en back : chin anl forehe^id YAac:>L\ tx«^ txs^r 

19 



290 AVES : PASSERES. — XL VI. 

Bpicuous ; 9 **^y brown, more or less washed with red. L. S\. 
W. 4. T. A\, E. U. S., southerly, N. to Mass. and N. Wis.; 
abundant. A brilliant songster, much sought as a cage bird. (Lat., 
from color of cardinal's hat.) 

492. HXaDTMELES Cabanis. (JZamelodia Coues.) 

932. H. ludoviciana (L.). Rose-breasted Grosbeak. ^ 
with head, neck and upper parts mostly black, with white on rump, 
wings and tail ; belly white ; breast and under wing coverts of an 
exquisite rose-red ; bill very stout, pale ; 9 olive brown, much 
streaked, with the under wing coverts safibron yeUow ; head with 
whitish stripes. L. 8J. W. 4. T. 3J. E. N. Am., abundant; 
perhaps our handsomest bird, and one of the most brilliant song- 
sters. (Lat., Louisianian.) 

493. GUIRACA Swainson. (S. Am. name.) 

933. G. oGorulea (L.). Blue Grosbeak. $ rich blue; 
feathers al)out bill, wings and tail, black ; wing bars chestnut ; 9 
yellowish brown, with whitish wing bars. L. 7. W. 3^. T. 2|. 
Southern, N. to N. Y. and Wis., rare ; a fine songster. 

494. CYANOSPIZA Baird. (Gr., blue sparrow.) 

934. C. cyanea (L.) Indigo Bird. ^ indigo blue, clear on 
head, greenish l)ehind ; 9 plain warm brown, obscurely streaky, 
known from other small sparrows by a dusky line along the gonys. 
L 5J. W. 3. T. 2|. E. U. S., abundant in summer; a tireless 
sonj^ster. (Lat., blue.) 

935. C. cirifl (L.). Nonpareil. Painted Bunting. ^ head 
and neck blue ; under parts, etc., vermilion ; shoulders, etc., green; 
runij) and tail purplish-brown ; 9 green, yellowish below. L. 5^. 
W. 2§. T. 2^. Southern, N. to S. 111. (Nelson.) (Kclpis, name 
of some bird.) 

495. SPIZA Bonaparte. (crTrtfa, old name of some sparrow.) 

936. S. americana (Gmelin). Black-throated Bunting. 
" Dick sissel." Grayish and streaked above ; wing coverts chest- 
nut ; line over eye, maxillary stripe, edge of wing, breast and part 
of belly yellow ; throat patch black ; otherwise white below ; 9 
with little chestnut, and the black reduced to dark streaks. L. 6|. 
W. 3J. T. 2|. Fields, Conn, to Kansas, chiefly W. ; a handsome 
bird with sleek plumage, and a peculiar, but scarcely musical song, 
incessantly repeated in hot weather. 

937. S. townsendi (Audubon). Upper parts, head, neck, etc., 
slaty blue ; no chestnut, and little yellow or black. A single speci- 
men known from Penn., perhaps a hybrid (not a valid species). 
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496. CALAMOSPIZA Bonaparte. (Kokaixos, reed ; airiCa-) 

938. C. melanooorys Stejneger. Lark Bunting. White 
Wing Blackbird, g black, with a large white wing-patch and 
white on quills; 9 streaky, like the 9 bobolink, known by the 
whitish wing-patch and long tertials. L. 6^. W. 3^. T. 2|. 
Western plains, occasional E. (jUXas, black ; K6pvs, helmet.) 

Family CLXVIII. TANAGRID^. (The Tanagers.) 

Primaries 9 ; bill usually conical, sometimes depressed or atten- 
uate, the culmen curved; cutting edges not much inflected, some- 
times toothed, notched or serrated ; tarsus scutellate ; legs short ; 
claws long. Colors usually brilliant. A large family of more than 
300 species, confined to the warmer parts of America, and embra- 
cing a wide diversity of forms. Some have slender bills and are 
scarcely distinguishable from the Warblers, and might well be re- 
ferred to the same family. Others, like our Piranga, have stout 
conical bills, and are equally closely related to the Finches. 

a. Bill stout, finch-like, considerably longer than broad, and more or less evi- 
dently tcothed or lobed near middle of upper mandible. Pibanga, 497. 

497. PIRANGA Vieillot. (S. Am. name.) 

939. P. rubra (L.). Summer Red Bird. ^ bright rose red 
throughout ; wings a little dusky ; 9 ^^^ brownish olive, dull yel- 
lowish below ; no wing bars ; bill and feet paler than in the Scarlet 
Tanager ; size the same. E. U. S., chiefly S. ; N. to N. J. and 111. ; 
abundant. (Lat., red.) 

940. P. erythromelas Vieillot. Scarlet Tanager. ^ bril- 
liant scarlet ; wings and tail black ; no wing bars ; 9 clear olive 
green ; clear greenish yellow below. L. 7J. W. 4. T. 3. E. * 
N. Am., abundant in woodland ; a most beautiful bird and a 
respectable songster. (tpvBpSsy red ; fifkas, black.) 

Family CLXIX. HIRUNDINID^. (The Swallows.) 

Primaries 9, the first being obsolete; bill " fissirostral," i. c, 
short, broad, triangular, depressed, the gape wide and about 
twice as long as the culmen, reaching to about opposite the eyes, 
similar in its form to that of the Swifts and the Goatsuckers, with 
which birds the Swallows have no real affinity. Rictus without 
bristles; wings very long and pointed, the first primary usually 
longest, and twice as long as the last; secondaries very short. 
Tail more or less forked. Feet weak; tarsus scutellate, shorter 
than middle toe and claw. Plumage compact, and more or less 
lustrous. 

A very natural family of about 100 species, lown^ Va.^ -^axV^^i^ 
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the world. All arc strong on the wing, insectivorous, and in om 
latitude migratory. (Lat., hirundOf swallow.) 

a. NobtriU opeoing directly upward, with very little membrane bordering 
iDuer edge. 
b. Tail forked for a distance more than half tarsus; bill very stout, curved, 

(plumage lustrous, ^ all black) Progke, 498. 

bb. Tail even, 
c. Outer web of outer primary without recurved hooks ; (plumage lustrous). 

Petrochelidon, 499. 

ce. Outer web of outer primary with stiff recurved hooks, obscure in 9 ; 

(plumage plain brown.) Stelgidopteryx, 503. 

aa. Nostril opening laterally, and bordered above by a broad membrane or 
overhanging scale. 
d. Tail forked for more than half its length, the outer feathers veiy 

narrow toward tip ; no tarsal tuft , Hibundo, 500. 

dd. Tail forked for less than half its length. 
e. Tarsus without tuft of feathers on its lower part; (plumage lus- 
trous) Tachycineta, 501. 

ee. Tarsus with a small tuft of feathers on its lower part; (plumage 
plain brownish). . . Riparia, 502. 

498. PROGNE Boie. (UpoKyrf, a character in mythology, turned 

into a swallow.) 

941. P. Bubis (L.). Purple Martin. Lustrous blue-black 
throughout ; 9 duller, whitish and streaky below. L. 7^. W. 6. 
T. 3 J. N. Am., abundant. (Lat, old name of some bird.) 

499. PETROCHELIDON Cabanis. (nerpa, rock; xeXtSo)!/.) 

942. P. lunifrons (Say). Cliff Swallow. Lustrous steel 
blue ; forehead, sides of head, throat, rump, etc., of various shades 
of chestnut ; a blue spot on breast ; belly whitish. L. 5J. W. 4^. 
T. 2 J. N. Am., abundant, formerly nesting in cliffs, but now 
building under the eaves of barns. (Lat., luna, moon ; fronSj 
forehead.) 

500. HIRHNDO Linnasus. (Lat., swallow.) 

943. H. erythrogaater Boddaert. Barn Swallow. Lus- 
trous steel-blue, buffy below ; forehead and throat deep chestnut ; 
an inii)erfeet steel-blue collar ; tail feathers with white spots. L. 7. 
AV. 5. T. 4^. N. Am., very abundant ; breeding in colonies about 
barns, etc. (Gr., red-belly.) 

501. TACHYCINETA Cabanis. (raxvKiurjTos, moving swiftly.) 

a. Ear coverts steel-blue; upper parts with metallic lustre. (Iridqprocne 
Coues.) 

944. T. bicolor (Vicillot). White-bellied Swallow. Lus- 
trous blue-green, ])ure white below ; 9 duller. L. 6J-. W. 5. T. 2J. 
N, Am,f abundant about water *, very handsome. 
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502. RIP ARIA Forster. (Clivicola, Forster, subsequent line.) 

945. R. riparia (L.). Bank Swallow. Sand Martin. 
Dark gray, not iridescent, pale below, a brown shade across the 
breast. L. 4|. W. 4. T. 2. N. Am., abundant, breeding in 
holes in sandbanks. (^Eu.), (Lat., of the bank of a stream.) 

503. STELGIDOPTER7X Baird. ((rrcXy/r, scraper; 

nripv^y wing.) 

94G. S. serripennis (Audubon). Rough-winged Swallow. 
Brownish gray, pale below. L. 5 J. W. 4^. T. 2^. U. S., com- 
mon W., breeding in banks, etc (Lat., serra, saw ; penna, feather.) 

Family CLXX. AMPBLID-ffl. (The Chatterers.) 

Primaries 10, or apparently 9, the first in our species rudimen- 
tary and displaced; bill stout, triangular, depressed, decidedly 
notched and hooked, with the gape very wide. Tarsus short, with 
the lateral plates more or less subdivided, their covering often un- 
like that of the other Oscines ; lateral toes nearly equal. As now 
recognized, a small family of 6 or 8 species, constituting two groups 
which bear little resemblance to each other. 

The Ampelince includes the three species of Ampelis, They are 
crested birds with a soft plumage of a handsome cinnamon drab 
color ; the ends of the secondaries, and sometimes of the tail feathers 
also, are tipped with horny appendages, looking like red sealing- 
wax ; these often absent in 9 • The tail is tipped with yellow or 
red. The Wax Wings are migratory and gregarious, feeding on 
insects and soft fruits. Their voices are weak and wheezy, and 
they can scarcely be considered as songsters. 

a. Wings pointed; tail short, truncate; primaries apparently 9; the first very 
minute; no rictal bristles; nostrils concealed by bristles. {Ampelina.) 

Ampelis, 504. 

50^. AMPZSLI8 Linnseus. (Lat., name of some bird frequenting 

grape-vines.) 

947. A. garmlos L. Bohemian Wax Wing. Northern 
Wax Wing. General color a soft silky, ashy brown ; front and 
sides of head shaded with purplish cinnamon ; a pale^dged black 
band across forehead through eye, around crest; throat black; 
crissum chestnut red ; two broad white wing bars. L. 1\. W. 4^. 
T. 3. Northern regions, S. in winter in large flocks to the Great 
Lakes ; an interesting and beautiful bird, (^ti.) 

948. A. cedrorum (Vieillot). Cedar Bird. Cherry Bird. 
Similar but smaller and less cinnamon-tinged ; chin black ; strip 
across face black, bordered above by whitish ; belly yellowish pos- 
teriorly ; criflsum white ; no wing bars ; ^ wilVi Xlbft "w^kSL^^^^ %:^ 
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pendages small or wanting. L. 6^. W. 3|. T. 2J. N. Am., 
abundant. (Lat., of the cedars.) 

Family CLXXI. LANIIDiEQ. (The Shrikes.) 

Primaries 10, the first short (rarely wanting) ; bill hawklike, 
very strong, the upper mandible toothed and abruptly hooked at 
the tip ; both mandibles distinctly notched. Wings short, rounded. 
Tail long. Tarsus scutellate on the outside as well as in front 
Sexes alike. 

Species about 100, found in most parts of the world, remarkable 
for their vigor and pugnacity. Their habits, corresponding with 
the form of the bill, are similar to those of birds of prey, for which 
reason they were placed by Linnseus among the AccipUres, They 
have a remarkable habit of impaling small animals on thorns and 
leaving them there. 

a. Rictus with bristles; nostrils concealed by bristly tufts; first primary not 
very short Lakius, 505. 

505. IiANIUS Linnseus. (Lat., butcher.) 

949. L. borealis Vieillot. Great Northern Shrike. Butch- 
erbird. Ashy above, rump paler ; black bars on side of head 
narrow, not meeting in front, and interrupted by a white crescent 
on under eyelid ; rump and shoulders whitish ; wings and tail black, 
outer tail feathers with white ; white below always waved with 
blackish. L. 9^. W. 4 J. T. 4}. N. N. Am., S. in winter to Ky. 
and Va. 

950. L. ludovicianus L. Logger-head Shrike. Clear 
ashy blue ; a whitish superciliary line ; black bars on sides of head 
broad, meeting across forehead ; no white on under eyelid ; adults 
white below, not dark-waved. L. 9. W. 3 J. T. 4. S. U. S., the 
typical variety, S. E., N. to Ohio and Vt. ; a paler form, var. ex- 
onbitorides Swainson {White Humped Shrike)^ common W., E. to 
N. Y. This has the tail coverts whitish. L. 9. W. 4. T. 4. 
(Lat., Louisianian.) 

Family CLXXIL VIRBONID^. (The Vireos.) 

Primaries 10, or apparently only 9, the first being often rudi- 
mentary and displaced. Bill shorter than head, stout, compressed, 
decidedly notched and hooked. Rictus with bristles. Nostrils 
exposed, overhung by a scale, reached by the bristly frontal feath- 
ers. Tarsus scutellate ; toes soldered at base for the whole length 
of basal joint of middle one, which is united with the basal joint of 
the inner and the two basal joints of the outer ; lateral toes usually 
unequal. 

A rather small family, comprising 5 genera and 60 to 70 species 
of small olivaceous birds, a\\ A.iiieTVi2k.Tv. TVifty are allied to the 
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Laniidce, being in fact small insectivorous Shrikes. The color- 
ation is usually blended, and varies little with age or sex. Many of 
them are remarkable as songsters. 

Concerning the " nine-primaried " species, Professor Baird re- 
marks : — 

** In F. flavifrons, in which the outer primary is supposed to he wanting, 
its presence may he easily appreciated. One of the peculiar characters of 
this species consists in a narrow edging of white to all the primary quills, 
while the primary coverts (the small feathers covering their bases, as dis- 
tinguished from what are usually termed the wing coverts, which more 
properly belong to the foi*earm or secondaries) are without them. If these 
coverts are carefully pushed aside, two small feathers considerably shorter 
than the others will be disclosed, one overlying the other, which (the 
under one) springs from the base of the exposed portion of the long out- 
ermost primary, and lies immediately against its outer edge. This small 
feather is stiff, falcate, and edged with white like the other quills, and 
can be brought partly around on the inner edge of the large primary, 
when it will look like any spurious quill. The overlying feather is soft, 
and without light edge. In the other Vireos, with appreciable spurious 
or short outer primary, a similar examination will reveal only one small 
feather at the outer side of the base of the exterior large primary. In 
all the families of Passeres, where the existence of nine primaries is 
supposed to be characteristic, I have invariably found, as far as my ob- 
servations have extended, that there were two of the small feathers re- 
ferred to, while in those of ten primaries but one would be detected." 

a. Wiogs not shorter than tail; outer toe longer than inner. . Vireo, 506. 

506. VIREO Vieillot. (Lat., I grow green.) 

a. Wings long and pointed, ^ or more longer than tail; first primary very 
small or apparently wanting, not ^ second. 

6. Slender species ; bill slender, light horn color, pale below; commissure 
straight and culmen relatively so; no wing bars nor conspicuous orbital 
ring; feet weak. ( Firco«y/ra Bonaparte.) 

c. Primaries apparently 9, the first obsolete. 

951. V. olivaoeus (L.). Red-eyed Vireo. Greenlet. 
Olive green, crown ashy, edged on each side with blackish ; a white 
superciliary line, and below this a dusky streak ; white below, some- 
what olive shaded ; iris red. L. 6. W. 3J. T. 2^. E. N. Am., 
very abundant in woodland; an energetic songster. 

952. V. philadelphioos (Cassin). Dull olive green, becoming 
ashy on crown ; no black lines on head ; a whitish superciliary 
line ; below faintly yellowish, fading to white on throat. L. 4}. 
W. 2J. T. 2\, E. N. Am., scarce. (<^iXc<h>, I love; a^\<t>6s, 
brother.) 

cc. Primaries evidently 10, the first well deveVo^^. 
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953. V. gilvus (Vieillot). Warbling Vireo. Colors exactly 
as in the preceding, but the spurious quill evident. L. 5J^. W. 2J. 
T. 2J. E. N. A., frequent; an exquisite songster, nesting in tall 
trees in cities. (Lat., yellowish.) 

66. Stout species, the bill short and stoat, blue-black; a pale stripe running 
to and around eye; two white wing bars; quills blackish, mostly 
edged with pale; feet stout. {Lanivireo Baird.) 
d. Primaries apparently 9, the first obsolete. 

954. V. flavifrons Vieillot. Yellow-throated Vireo. Rich 
olive green above, becoming ashy on rump; bright yellow below ; 
belly white ; superciliary line and orbital ring yellow. L. 5}. W. 
3. T. 2. E. U. S., abundant, the most brightly colored species. 
(Lat., yellow-fronted.) 

dd. Primaries evidently 10, the first small bat distinct. 

955. V. BOlitariuB (Wilson). Blue-headed Vireo. Bright 
olive green; crown and sides of head bluish-ash; stripe to and 
around eye white ; a dusky line below it ; white below, washed 
with yellow. L. 5J. W. 3. T. 2J-. U. S. in woodland ; a hand- 
some species. Var. altioola Brewster, is a larger form, darker in 
color, in the Great Smoky region and S. 

aa. Wings relatively short and rounded, not ^ longer than tail, first primary 
I or more length of second ; bill stout. ( Vireo.) 

95 G. V. noveboracenais (Gmelin). White-eyed Vireo. 
Bri<^ht olive green, white below; sides and crissum bri;rht yellow ; 
})ale winj]j l)ars ; stripe from bill to and around eye, yellow; iris 
white. L. 5. W. 2^. T. 2J. E. U. S., in thickets; a sprightly 
bird, with a loud and varied song. (Lat., of New York.) 

95 7. V. belli Audul)on. Bell's Vireo. Olive green, yellow 
below, chin and superciliary line whitish ; wing bars whitish. L. 44. 
W. 2\. T. 2. 111. to Dak. and W. (To J. G. Bell.) 

Family CLXXIII. MNIOTILTID^. (The New World 

Warblers.) 

Primaries 9 ; inner secondaries not enlarged, nor the hind toe 
long and straight, as in Alaudidce and MolacillidcB. Bill usually 
rather slender, notched or not ; the commissure not angulated at 
base, as in FringillidcEy nor toothed in the middle, as in some Tana- 
gridcB ; the end not notched and abruptly hooked, as in Vireonidce 
and Laniidce ; the gape not broad and reaching to the eyes, as in 
Hirundinidce. 

The Warblers are small birds ; all, except Icteria, are less 
than 6^ inches in length, and very many are less than 5. The 
colors are usually brilliant and variegated, but the sexes are unlike, 
and the variations due to age and season are great, so that the 
identification o£ imma.\.UYC \>\td?. \% olv^xi n^t^ difficult. Many of 
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the Warblers are pleasing songsters, but none exhibit any remark- 
able powers in that line. The name " Warbler " comes from their 
resemblance to the warblers of Europe (Sylviidce) and not from 
any distinguished musical quality of their own. All are insectivo- 
rous and migratory. 

This family consists of more than 100 species, all American. 
The MniotUtidce grade perfectly into the Ccerebidoe and Tanagridce^ 
and the last as perfectly into the Fringillidce, Convenience is the 
only excuse for retaining any of these groups as distinct families. 

a. Bill not depressed and fly-catcher-like; rictal bristles if present scarcely 

reaching beyond nostrils. 

6. Bill rather slender, little compressed; (small birds; length less than Q^). 

d. Hind toe with cluw very long, as long as tarsus in front ; claw of 

middle toe in same line as axis of the toe; (color black and white, 

no yellow) Mniotilta, 507. 

dd. Hind toe with claw much shorter than naked portion of tarsus in 
front; claw of middle toe (seen from above) set obliquely to axis 
of the toe. 
e. Middle toe with claw not shorter than tarsus ; (no white wing bars) ; 
bill rather long. 
/. (Tail feathers blotched with white.) . . Protonotaria, 508. 
Jf, (Tail feathers without white.) 

g. Bill very much compressed; culmen straight, with a ridge 

at base Helimaia, 509. 

gg. Bill slightly compressed; culmen gently curved, the basal 

portion not ridged Helmitherus, 510. 

ee. Middle toe with claw decidedly shorter than naked portion of 
tarsus in front (except in Dtndroica dominicay a species with 
white wing bars). 

A. Rictus without bristles ; bill very acute, scarcely notched ; (tail 

feathers with or without white). Uelminthophaoa, 511. 

hh. Rictus with bristles. 

t. Tail scarcely rounded, usually much shorter than wing; 

(tail blotched with white or with the inner web bright 

yellow ; legs and feet moderate, usually dark colored). 

y. Hind toe evidently longer than its claw; bill acute, not 

notched Parula, 512. 

jj. Hind toe scarcely longer than its claw; bill usually 
not very acute, and with a slight notch toward its 

tip Dkndroica, 513. 

it. Tail usually more or less rounded, not very much shorter 
than wing; legs and feet strong, usually pale; (no white 
or bright yellow on tail feathers). 
I;. (Lower parts much streaked.) . . Sf.turus, 514. 
kk, (Lower parts not streaked.). . Geotiilypis. 515. 
bb. Bill stout, much compressed, its greatest depth half its length from nos- 
tril to tip; outer side of tarsus smooth on its upper half; tail longer 
than wings; bill without notch or bristles; (large, more than 7). Chats. 

Icteria, 516. 
na. Bill depressed, broader than d^p at base, notched and slightly hooked, 
with strong rictal bristles about half the length of bill; length h\ or less. 
Fly-catching Warblers. 
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/. Bill fully twice as long as wide at base ; tail a little shorter than wings. 

WiLSONIA, 617. 
//. Bill scarcely twice as long as wide at base, formed much as in a Fly- 
catcher ; tail about as long as wings Sktophaoa, 518. 

507. MNIOTILTA Vieillot. (fiviov, moss ; riXXa>, I pluck.) 

958. M. varia (L.). Black and White Creeper. Every- 
where black and white, streaked ; crown with a broad white stripe ; 
wing bars white ; J similar, grayer. L. 5. W. 2}. T. 2\, E. N. 
Am., not rare ; a beautiful warbler, with the habits of a nut-hatch. 

508. PROTONOTARIA Baird. (Lat., first notary.) 

959. P. oitrea (Boddaert). Prothonotary Warbler. 
Golden-headed Warbler. Front and lower parts brilliant 
yellow; back olivaceous ; wings and tail dusky; rump ashy ; bill 
long. L. 5J. W. 8. T. 2J. S. U. S., N. to Wabash Valley, in 
bushy swamps; rather rare, a most beautiful bird. (Lat., lemon- 
yellow.) 

509. HKiiTNAIA Audubon. (tTios, swamp ; vai», to dwell.) 

960. H. BW^ainsoni Audubon. Chieflv olive-brown, reddish on 
top of head ; a dusky loral streak, bordered above by a brownish 
white superciliary stripe ; head with a paler median streak ; yel- 
lowish white below. L. 6. W. 2. T. 2. S. C. to Texas, N. to 
S. Ind. ; rare. (To Wm. Swainson.) 

510. HETiMTTEDESRUS Rafinesque. (eXfui/f, bug ; Brfpaa, 

to hunt.) 

961. H. vermivorus (Gmelin). Worm -eating Swamp 
AVarbler. Olive green ; head buffy, with four black stripes ; 
buffy below ; 9 similar. L. 5J. W. 3. T. 2^. E. U. S., N. to 
L. Erie. (Lat., worm-eating.) 

511. HELMINTHOPHAGA Cabanis. (eX^iivs, bug ; <^ayof,) 

(Hehninthophila Ridgway.) 

a. Tail feathers with distinct white blotches; wings with bands or patches of 
white or j'ellow. 
b. Throat and ear-coverts black in cf , dusky gray in 9« 

962. H. chrysoptera^ (L.). Golden-winged Warbler. 
Ashy blue ; forehead, crown and wing patch bright yellow ; throat 
and broad stripe through eye black ; a white streak above eye and 
one below black of cheek ; belly mostly white ; 9 duller, L. 5. 
W. 2^. T. 2i. E.U.S.,N. to N.Mich.;' a beautiful bird, (xpvaos, 
gold ; 7rT€p6vj wing.) 

1 //. lawrencei (Herrick). Similar to H. chrysoptera ; cheeks and lower parts pure 
yellow ; wing bars white ; back, etc., olive-green. N. J., etc., rare. Either a hybrid 
of chri/soptera and pintts or else a yellow dichromatic phase of the former. The 
iatter view is considered by B-iOLgYjaiu \\ift txvo^\. ^xo>c«L\ilft. (Jo Geo. N. Lawrence) 
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bb. Throat yellow or white; ear coverts olive or ashy above, pale below. 

963. H. pinuB ^ (L.). Blue-winged Yellow Warbler. 
Olive green; crown and all under parts bright yellow; wing 
bars whitish ; loral strip black ; 9 sunilar. L. 4^. W. 2^. 
T. 2. E. U. S., N. to N. Y ; a handsome burd, like a miniature 
Protonotaria, (Lat., pine.) 

aa. Tall feathers without white ; no wing bars. 

964. H. peregrina (Wilson). Tennessee Warbler. Olive 
green ; head more or less ashy and without crown patch ; white or 
slightly yellowish below. L. 4^. W. 2|. T. 1|. N. Am., rare 
E. of Ohio ; closely resembles the young of the two following, but 
its wings are nearly half longer than the short tail; celata has no 
ashy on head, and ruficapilla is yellower below. 

965. H. celata (Say). Orange-crowned Warbler. Olive 
green, never ashy on head ; crown patch orange brown, more or 
less concealed ; greenish yellow below ; 9 duller, sometimes without 
crown patch, known from the next by the more olive color of the 
head, which is similar to the back ; belly less yellow. L. 4|. W. 
2^. T. 2. N. Am. ; rare E. (Lat., concealed.) 

966. H. rubricapilla (Wilson). Nashville Warbler. Olive 
green, ashy on head and neck, the color contrasting with back ; 
crown patch bright chestnut more or less concealed ; bright yellow 
below ; lores and orbital ring pale ; 9 duller, crown patch obscure. 
L. 4§. W. 2J. T. 2. E. N. Am., common. (Lat., rvber^ red; 
capUluSf hair.) 

512. PARULA Bonaparte. (Called Compsothlypis by the A. O. U. 
because close to the earher name, Parulus.) 

967. P. amerioana (L.). Blue Yellow-Backed Warbler. 
Clear ashy blue; back with a large golden green patch ; yellow be- 
low, belly white ; a brown band across breast ; white wing bars ; 
tail feathers with white ; 9 o^^^^ly Q^^^^d* L. 4}. W. 2J. T. 2. 
£. N. Am., not rare ; very elegant; var. iiBne» Brewster, N. 

513. DENDROICA Gray. (iMfiov, tree ; oZjcco), I inhabit) 

A large genus comprising about 30 species of brightly colored 
little birds, very abundant in the United States during the migra- 

1 H, Uucobrmuhialis (Brewster). Ashy gray : throat and lower parts white ; wing 
bands yellow or white; variable. E. U. 8., not common; now considered aa probably 
a while phase of H. pinus, as H. latorencei is a yellow phase of ehry$optera» It is 
further thought that the two species in both yellow and white condition hybridixei 
(A(vc<k, white ; fip6yxott throat.) 

H. eincinnatien$is Langdon. Olive green, lores and part of ear coverts black ; 
s[K)t below eye and entire lower parts yellow. Cincinnati ; now regarded, as a hybrid 
of //. piHUi and GeotMypU formosus. (See Ridgway, N. Am. Blxda^^. 4aA«\ 
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tions. The adult males of the different species are readily dis- 
tinguished, but 9 <^^ young offer difficulties. The tail feathers 
are always marked with white or yellow, and the bill is usually 
little pointed, notched, and with evident bristles at the rictus. 

The following artificial analysis, partly taken from Coaes's 
**Key," will generally enable the student to distinguish speci- 
mens, at least the males in full plumage: — 

a. Tail feathers edged with yellow; plumage chiefly yellow. . cm^ivo, 969. 

aa. Tail feathers blotched with white. 

6. A white blotch on the primaries near their bases; no ¥ring bars. 

oarulescens^ 970. 
bb. No white blotch on primaries. 

c. Wing bars, if present, not white. 

d. White below; crown and wing patch more or less yellow. 

pennsylvanicaf 974. 

dd. Yellow below; sides reddish-streaked; crown chestnut. 

palmarumt 983. 
ddd. Yellow below ; sides black-streaked. 

e. Back olive with reddish spots discolor^ 982. 

ee. Back ashy kirtlandi, 981. 

cc. Wing bars or wing patch white, 
y*. Rump yellow. 

g. Crown clear ash ; yellow and streaked below. maculoMj 972. 
gg. Crown with yellow spot; white and streaked below. 

coronata^ 971. 
ggg. Crown black with a median stripe of orange brown; an 

orange brown ear-spot tigrinaj 968. 

ff. Rump not yellow. 

h. Crown with orange or yellow spot; throat orange or yellow. 

blackdut'nicBf 978. 
hh. Crown black ; no distinct yellow anywhere; much streaked. 

striata f 976. 
hhh. Crown blue or greenish, like the back ; no definite yellow. 

rara, 973. 
hhhh. Crown chestnut, like the throat; no definite yellow; 

buflfy below castanea^ 975. 

hhhhh Crown bluish or yellowish, not as above, — some yel- 
low. 
t. Throat black (sometimes obscured by j^ellow tips to 
feathers) ; outer tail feather white-edged. virenSf 979. 
ii. Throat yellow. 
J. Back ashy blue ; cheeks black. . . . dominica^ 9TI. 
jj. Back yellowish olive; cheeks same. . . vigorsi, 990. 

We copy from Coues*s Key the following valuable diagnostic marks 
of Warblers in any plumage : — 

A white spot at base of primaries ccerulescens, 970. 

Wings and tail dusky, edged with yellow cestiva^ 969. 

Wing bars and beUy yeWow. ........... dwco/or, 982. 
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Wing bare yellow and belly pare white pennsylvanicaf 974. 

Wing bare white and tail spots oblique, at end of 2 (rarely 3) outer feathera 

only vigorsi^ 980. 

Wing bare brownish ; tail spots square at end of two outer feathers only. 

palmarumf 983. 
Wing bare not conspicuous; whole under parts yellow; back with no greenish. 

kiitlandi, 981. 
Tail spots at end of nearly all the feathere, and no definite yellow anywhere. 

rarOf 973. 
Tail spots at middle of nearly all the feathers; rump and belly yellow. 

maculosay 972. 
Rump, sides of breast (usually) and crown with yellow; throat white. 

coronata^ 971. 
Throat definitely yellow; belly white; back with no greenish, dominical 977. 
Throat yellow or orange ; crown with at least a trace of a central yellow or 
orange spot, and outer tail feather white-edged externally. 

blackburnioif 978. 
Throat, breast and sides black, or with black traces (seen on parting the 
feathere); sides of head with diffuse yellow; outer tail feather white- 
edged externally virens^ 979. 

Bill acute, perceptibly curved; rump usually yellow %r»»a, 968. 

With none of the foregoing special marks ; crissum buffy. . castanea^ 975. 
Crissum white striata^ 976. 

a. Bill very acute, the tip appreciably decurved, terminal half of tongue with 
its edges folded over upon the upper surface, the tip deeply cleft and 
fringed. (Perissoglossa Baird.) 

968. D. tigrina (Gmelin). Cape May Warbler. Olivaceous 
above with black streaks ; rump and sides of neck bright yellow ; 
yellow below, much streaked with black ; crown mostly black ; ear 
coverts orange brown ; a white wing patch ; 9 duller, with no black 
or reddish about head. L. 5J. W. 2 j. T. 2. E. U. S. A fine spe- 
cies with a peculiar structure of the tongue, which is somewhat as 
in the Honey Creepers ( Ccerebidce) of the Tropics. 

aa. Bill not very acute nor distinctly decurved at tip; tongue gradually taper- 
ing to the slightly cleft and fringed tip, (Dendroica.) 
b. Tail feathere without white, the inner web yellow. 

969. D. 8D8tiva (Gmelin). Summer Warbler. Golden 
Warbler. Chiefly golden yellow; breast and sides with orange 
brown streaks ; quills dusky, edged with yellow ; 9 similar, the 
brown streaks obsolete. L. 5 J. W. 2^. T. 2J. America ; every- 
where abundant. (Lat., summer.) 

bb. Tail feathere blotched with white. 
c. A white spot on some of the primary quills, near their bases. 

970. D. oaDmlesoens (L.). Black-throated Blue War- 
bler. Rich gray blue, with a few black streaks on back ; throat, 
ftides of head, neck and sides of body black, otherwise pure white 
below ; quills black, edged with blue ; 9 ^^^ o\i\^ ^^^.ta^ Oc^ 
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scureljr marked, known hy the blotch on the primaries. L. 5^. 
W. 2|. T. 2^. £. K. Am. ; an elegant species, common. (Lat, 
bluish.) 

ec. No white spot on primsiy quills. 

971. D. coronata (L.). Ykllow-rumpbd Warbler. Bluish 
ash above, streaked with black ; white below with large black area 
on breast ; crown patch, rump and sides of breast bright yellow, 
there being four definite yellow places; 9 ^^^ young brownish, 
with less yellow on breast and head. L. 5|. W. 3. T. 2^. U. S., 
very abundant. The earliest migrant; represented W. of Rocky 
Mts. by D. andnboni Townsend, very similar but with the throat 
yellow. (Lat., crowned.) 

972. D. maoulqaa (Gmelin). Black and Yellow Warbler. 
Back black, with olive skirtings ; rump yellow ; head clear ash ; a 
white stripe behind eye ; sides of head black ; under parts rich yel- 
low, with black streaks which are confluent on breast ; crissum 
white ; 9 similar, more olivaceous, with much less black. L. 5. 
W. 2^. T. 2f E. N. Am. ; a brilliant little bird, common. (Lat, 
spotty.) 

973. D. rara (Wilson). CiERULEAN Warbler. Bright blue 
with black streaks; white below; breast and sides with streaks 
of slaty blue ; 9 ^ot streaked, greenish above, slightly yellowish be- 
low. L. 4\. W. 2 J. T. 2. E. U. S., N. to L. Erie, common S. W. ; 
a dainty species. 

974. D. pennsylvanioa (L.). Chestnut-sided Warbleb. 
Blackish above, much streaked with whitish and olive ; crown clear 
yellow ; black patch about eye ; pure white below ; a line of bright 
chestnut streaks along sides ; wing patch yellowish (never clear 
white) ; 9 similar but with less chestnut and black. L. 5. W. 
2J. T. 2\. E. N. Am., abundant, especially J^, ; very pretty. 

975. D. castanea (Wilson). Bay-breasted Warbler. 
Autumn Warbler. Back ashy olive, streaked with black ; 
forehead and sides of head black, enclosing a large deep chestnut 
crown patch ; chin, throat and sides chestnut, otherwise pale buffy 
below ; 9 more olivaceous with less chestnut ; young scarcely dis- 
tinguishable from striata, but the latter has crissum white instead 
of buffy ; castanea is less streaked on sides. L. 5. W. 3. T. 2J. 
E. N. Am., not rare. (Lat., chestnut.) 

976. D. striata (Forster). Black-poll Warbler. Ashy 
olive, white below; almost everywhere streaked with black, the 
streaks below narrow ; whole top of head pure black ; J more oU- 
vaceous, slightly yellowish below; rather large. L. 5|^. W. 3. 
T. 2^.. E. N. Am. ; the last to migrate, ** bringing up the rear of 
the warbler-hosts ; when the Black-Polls appear in force, the col- 
lecting season is aboul ovex" (Coues.^^ ^"aX., ^ttv^^ed,) 
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977. D. dominioa (L.). Yellow-throated Warbler. Ashy 
blue ; throat bright yellow ; belly white ; cheeks and top of head 
black ; superciliary line white or yellowish in front. L. 5. W. 2|. 
T. 2^, Southern Stated ; N. to Fa. and N. Ind., rare N. A neat, 
plain species with the habits of a creeper ; represented W. by var. 
albilora Ridgway, smaller, with shorter bill, the superciliary streak 
chiefly or entirely white, instead of yellowish as in var. dominica. 
Miss. Valley and S. (From St. Domingo.) 

978. D. blackbomiaB (Gmelin). Orange-throated War- 
bler. Black above with buffy streaks ; crown patch, superciliary 
line, sides of neck and the whole throat brilliant orange, becoming 
yellowish on the belly ; 9 similar, but olive and yellow instead of 
black and orange. L. 5^. W. 2}. T. 2J. E. N. Am., abundant 
in migration, among the tree-tops ; the most brilliant species. 
(To Mrs. Blackburn.) 

979. D. virens (Gmelin). Black-throated Green War- 
bler. Clear yellow olive; rump ashy; sides of head rich yel- 
low ; whole throat and breast jet black, the color extending along 
the sides ; otherwise whitish below ; 9 *^^ winter birds with 
the black interrupted or veiled with yellowish. L. 5. W. 2^. T. 
2\. E. N. Am. ; abundant. (Lat., greenish.) 

980. D. vigorsi (Audubon). Pine-creeping Warbler. Yel- 
low olive above ; under parts and superciliary line dark yellow ; no 
sharp markings anywhere ; wing bands dull whitish, distinct only 
in adult $ ; 9 more grayish. L. 5}. W. 3. T. 2f E. U. S., N. 
to Me. and N. Mich. ; abundant in pine forests, the dullest in color 
of our species. 

981. D. kirtlandi Baird. Eirtland's Warbler. Ashy blue 
above, back and sides streaked with black; yellow below; chin 
and crissum white ; no distinct white wing bars ; lores black ; 9 
similar, duller. L. 5^. W. 2|. T. 2f . E. U. S., quite rare. (To 
Dr. J. P. Kirtland.) 

982. D. disoolor (Vieillot). Prairie Warbler. Olive yel- 
low ; back with a patch of red spots ; forehead, superciliary line, 
wing bars and under parts bright yellow ; streaked below ; sides of 
head with black ; 9 similar. L. 4}. W. 2J. T. 2. E. U. S., N. 
to Mass. and Mich.; chiefly in evergreen thickets. An elegant 
species. (Lat., two-colored.) 

983. D. palmamm (Gmelin). Red-poll Warbler. Brown- 
ish olive above, somewhat streaked, rump brighter ; crown bright 
chestnut; superciliary line and under parts yellow with brown 
streaks ; no wing bars ; 9 similar. L. 5. W. 2}. T. 2^. E. N. 
Am. ; abundant ; terrestrial ; represented along the Atlantic coast 
by var. hypoehryMa Ridgway, larger, and much more deeply colored^ 
entire lower parts bright yellow. (Lat., ol \]b.e p«^ixA.^ 
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514. SUIUHUS Swunson. ((rc/», I wag ; ovpd, taiL) 
a. Crown onmge brown with a black stripe on each side. 

984. 8. aurooapillas (L.). Oven-bird. (tOlden-crowned 
** Thrush." Bright olive green, white below, sharply spotted on 
breast and sides, like a thrush. L. 6^. W. S. T. 2^. U. S. ; 
abundant in woodland, spending most of its time on the ground, 
like the other species of this genus, and the next ; remarkable for 
its ringing song and its curious oven-shaped nest ; the largest of the 
true Warblers. (Lat., auruniy gold; capilluSf hair.) 

aa. Crown plain brownish. 

985. 8. noveboracensis (Gmelin). Water Wagtail. Water 
Thrush. Dark olive brown above, pale yellowish beneath ; thickly 
streaked everywhere with the color of the back ; superciliary line 
bufiFy ; bill about half inch long ; feet dark. L. 6. W. 8. T. 2J. 
N. Am., in thickets ; moves its tail like a Wagtail. The Western 
form, var. notabilis Grinnell is larger and darker ; it ranges £. to 
Ind. (Lat., of New York.) 

986. S. motaoilla (VieiUot). Large-billed Water Thrush. 
Color of preceding, but paler below, the streaks below broader and 
less sharply defined ; superciliary stripe white ; bill larger, about } 
inch ; feet pale. L. 6 J. W. 3 J. T. 2J. E. U. S., scarce ; N. to 
Mass. and N. Wis. (Lat., wagtail.) 

515. GBOTHLYPIS Cabanis. (yea, earth; BXxmis, some small 

bird like a warbler.) 

a. Tail evidently shorter than wing, more than half hidden by the coverts. 
( Oporornis Baird.) 

987. G. formosa (Wilson). Kentucky Warbler. Clear 
olive green, bright yellow below ; crown and sides of head and neck 
black, with a rich yellow superciliary stripe, which bends around 
the eye behind ; 9 with the black replaced by dusky olive. L. 5|. 
AV. 3. T. 2\. E. U. S., chiefly S. W., N. to Wis. and Conn. ; in 
low thickets ; a handsome and active species. (Lat., comely.) 

988. G. agilis (Wilson). Connecticut Warbler. Olive 
green, ashy on head; throat and breast brownish ash, otherwise 
yellow below ; no sharp markings ; in fall almost uniform olivace- 
ous. L. 5|. W. 3. T. 2\. E. N. Am. ; a shy, quiet bird, rarely 
seen in spring. 

989. G. Philadelphia (Wilson). Mourning Warbler. 
Bright olive, clear yellow below; head ashy; throat and breast 
black, the feathers usually ashy-skirted (as though the bird wore 
crape, hence " Mourning Warbler *') ; 9 ^^d $ not in full plu- 
mage ashy anteriorly, almost exactly like G. agilis, but the tail 
more nearly length of wings ; no white spot on eyelid. L. 5^. W. 
2J. T. 2^. E. \J. S., Yat\ieT Ta.Te^, va. ^^\i^^ \3cL\Rkftta. 
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aa. Tail not shorter than wing; its feathers not half concealed by coverts. 
(Geothlypis.) 

990. G. triohas (L.). Maryland Yellow Throat. Olive 
green ; forehead and broad mask extending down sides of head and 
neck jet black, bordered behind with clear ash; under parts yellow, 
clear on throat and breast ; 9 obscurely marked, without black 
mask and with less yellow. L. 4^. W. 2^^. T. 2^, U. S., abun- 
dant in thickets ; a pretty bird with a lively song. Replaced W., 
by var. oeoidentalis Brewster, larger and brighter, the belly clear 
yellow instead of buffy whitish. Rocky Mts., E. to Gra. and 111. 
(rpixdsf some small bird.) 

516. ICTERIA Yieillot. (ucrtpos, yellowness, as jaundice.) 

991. L virens (L.). Yellow-breasted Chat. Olive green; 
throat and breast bright yellow ; belly abruptly white ; lores black ; 
a white superciliary line; wings and tail plain; tarsus almost 
booted. L. 7J. W. 3 J. T. 3f U. S., southerly, N. to Mass. 
and Wis. ; a loud, quaint songster. 

517. T77ILSONIA Bonaparte. (To Alexander Wilson.) 
a. Tail feathers blotched with white; no wing bars. 

992. W.mitrata(Gmelin). Hooded Warbler. Bright yellow 
olive; breast, crown, and neck all around jet black, enclosing a 
broad golden mask ; under parts from the breast bright yellow ; 9 
olive instead of black. L. 5. W. 2|. T. 2^. E. U. S., southerly, 
N. to L. Erie ; a singular and beautiful species. (Lat., mitred.) 

aa, TaU feathers plain dusky ; no wing bars. 

993. W.pusilla (Wilson). Green Black-capped Warbler. 
Clear yellow olive ; crown glossy black ; forehead, lores, sides of 
head and entire under parts bright yellow; 9 with less black. L. 
4|. W. 2f T. 2f U. S. (Lat., weak.) 

994. W. canadensis (L.). Canada Warbler. Bluish ash; 
crown streaked with black ; under parts clear yellow ; crissum white ; 
lores black, continuous with black under the eye ; this passing as a 
chain of black streaks down the side of the neck encircling the 
breast like a necklace ; a yellow superciliary streak ; 9 similar, with 
less black. L. 5f W. 2}. T. 2f E. U. S., to the Missouri, 
f recjuent ; one of die handsomest Warblers. 

518. SETOPHAGA Swainson. (aij;, moth ; ^oyo;, eating.) 

995. 8. rutioilla (L.). American Redstart. Black; sides 
of breast and large blotches on wings and tail orange-red; belly 
white, reddish tinged; no wing bars ; 9 olive, marked with creamy 
yellow instead of red. L. 5\, W. 2^. T. 2^. E. N. Am., very 
abundant ; a handsome and active fly-catcher. 

20 
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Family CLXXIV. MOTACILLIDiB. (The Wagtails.) 

Primaries 9, the first about as long as second ; inner secondaries 
enlarged, the longest one about as long as the primaries in the 
closed wing. Bill shorter than the head, very slender, straight, 
acute, notched at tip. Feet large, fitted for walking ; hind claw 
long, little curved, as in the Larks ; inner toe cleft ; basal joint of 
outer toe united with middle one ; tarsus as in Oscines generailj, 
ending in a sharp, undivided ridge behind. Rictal bristles not 
conspicuous ; nostrils exposed. 

A group of about 100 species, mostly of the Old World. Terres- 
trial birds, with the habit (shared by various others) of moving the 
tail up and down, as if *^ balancing themselves on unsteady foot- 
ing ; ** hence the name '^ Wagtail." (Lat, motacUla^ wag-taiL) 

a. Tail shorter than wings, its feathers tapering; hind claw long and straight- 
ish Akthus, 519. 

519. ANTHUS Bechstein. {Mot, some small bird.) 
a. Tarsus longer Uian hind toe with claw. {AiUhut.) 

996. A. penailvaniona (Latham). Brown Lark. Titlark. 
Pipit. Dark brown above, slightly streaked; superciliary line and 
under parts buffy ; breast and sides streaked ; outer tail feathers 
with white. L. 6^. W. 3j. T. 3. N. Am., not rare. 
aa. Tarsus shorter than hind toe with claw. {Neocorys Sclater.) 

097. A. spraguei (Audubon). Missouri Skylark. Buffy 
an<l dusky streaked. W. U. S., E. to Minn., abundant W. ; its 
liabits similar to those of the Skylark, its song not inferior. (To 
Isaac Sprague.) 

Family CLXXV. TROGLODYTID^. (The Wrens 

and Mocking-birds.) 

Primaries 10, the first short, hardly spurious; wings moderate or 
lonjij. Bill usually more or less slender, with or without a notch 
near the tip; nostrils not covered by bristles. Tarsus seutellate, 
the plates Usually distinct. 

liie Mimince, now associated with the wrens by the A. O. U., 
are in many respects intermediate between wrens and thrushes. 
Their reference to cither group is chiefly a matter of convenience. 
The wrens " are sprightly, fearless and impudent little creatures, 
apt to show bad temper when they fancy themselves aggrieved by 
cats or people, or anything else that is big or unpleasant to them ; 
they cjuarrel a «;ood deal, and are particularly spiteful towards 
martins and swallows, whose homes they often invade and occupy 
Their song is bright and hearty, and they are fond of their own 
music ; when dist\iT\)ed a\. \\> iW^ Tc\a.ke, a. ^reat ado with noisy 
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scolding. Part of them (Cistothorus) live in reedy swamps and 
marshes, where they hang astonishingly big globular nests, with a 
little hole on one side, on tufts of rushes, and lay six or eight dark- 
colored eggs; the others nest anywhere." (^Coues.) To the Mi- 
minas belongs the first of song-birds, the mocking-bird. All of the 
TroglodytincB and MiminoB are plainly colored, being chiefly brown. 
All are insectivorous, and most of them migratory. Grenera about 
23, species 150, most abundant in tropical America. 

a. Bill with bristles at the rictos; inner toe free to the base. Mockers, (i/i- 
mifUB.) 
b» Tail longer than wing. 
c. Bill shorter than middle toe without claw; bill notched at tip. 

d. Tarsal scatella distinct; (tail with white) Bimns, 520. 

dd. Tarsal scntella indistinct; (tail without white). 

6ALBOSGOPTE8, 521. 

ec. Bill not shorter than middle toe with claw, often decarved; bill 

scarcely notched at tip Habporhtnchus, 522. 

aa. Bill not notched, without evident bristles at the rictus ; inner toe some- 
what joined at base to middle; nostril with a small scale. Wrens. 
(TroglodytifUB.) 
f. Outer tail feathers reaching decidedly beyond tips of longest lower 
coverts ; (back without lengthwise streaks). 
g. Bill rather stout, somewhat decurved at tip; (back without cross-bars ; 

superciliary streak distinct) Thbtothobus, 523. 

gg. Bill more slender, straight or slightly decurved ; (back with cross-bars 
more or less distinct; no distinct superciliary stripe). 

Troglodytes, 524. 

jf. Outer tail-feathers reaching little beyond tips of lower coverts ; (back 

streaked lengthwise) Cistothobus, 525. 

520. BCMUS Boie. (Lat., mimic.) 

998. IC polyglottos (L.). Mocking-bird. Ashy brown 
above, nearly white below ; wings blackish, with white wing bars ; 
tail blackish, outer feathers white ; 9 ^^^^ ^^^^ white. L. 9^. W. 
4^. T. 5. U. S., chiefly southerly ; N. to Mass., Iowa, etc. A 
famous singer, easily first among birds in the range and variety of 
its notes. (iroXur, many ; yXtftra, tongue.) 

521. GAIiEOSCOPTBS Cabanis. (yuX^, weasel ; (rx^n^s, 

mocker.) 

999. O. oarolinensis (L.). Cat-Bird. Dark slate color; 
crown and tail black; crissum chestnut L. 8}. W. d|. T. 4. 
N. Am., generally common ; a fine singer. 

522. HARFORHTNCHUS Cabanis. (^Ipfn;, sickle ; pvyxos, 

bill, true of the typical species.) 

a. Tarsus longer than bill; lower parts spotted and streaked. (Methriqpterui 
Reichenbach.) 

1000. H. mfds (L.). Brown Thrush. Th&aabx.dl. QXxixAr 
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moD red above ; lower parts thickly spotted ; bill nearly straight, 
shorter and much less curved than in the other Harporhynchi, five 
species of which occur in the S. W. L. 11. W. 4. T. 5^. B. 1. 
£. U. S., abundant. A brilliant songster, its notes similar to those 
of the mocking-bird, but softer and less varied. 

523. TEOlTOTHORnS Vieillot. (6pvov, reed ; 0ovpos, leaping.) 

a. Tail not lon^r than wings, iU feathers all brown with fine black bars. 

1001. T. ludovioiantui (Gmelin). Cabolina Wren. Mock- 
ing Wren. Clear reddish brown, brightest on rump ; pale huffy 
below; wings barred; a pale superciliary stripe. L. 6. W. 2i. 
T. 2^. £. U. S., southerly, N. to Penn. ; a remarkable singer. 

523 b. THRTOMANES Sclater. 
aa. Tail longer than wings. 

1002. T. bewiokii (Audubon). Umber brown above ; brownbh J 
white below; white streak above eye and on neck. L. 5^. W. 2^. ] 
T. 2^. S. U. S., N. to Penn. and Minn. (To Thos. Bewick.) 

524. TROGLODYTES Vieillot. (rfMoyXodvTi;^, cave-dweller.) 
a. Tail more than } wing. (Troglodytes,) 

1003. T. aedon Vieillot House Wren. Brown, brisrhtest be- 
hind ; rusty below ; everywhere above and behind barred or waved 
with darker, distinctly so on wings, tail, and crissum. L. 5. W. 2. 
T. 2. E. U. S., abundant; an active and familiar little bird. 

524 b. ANORTHURA Rennie. 
aa. Tail very short, less than } wing. 

1004. A. hiemalia (Vieillot). Winter Wren. Deep reddish- 
brown, waved with dusky ; wings, tail, and belly posteriorly sharply 
barred. L. 4. W. IJ. T. 1\. N. Am., U. S. in winter, common 
N. ; a fine singer. (Lat., wintry.) * 

525. CISTOTHORUS Cabanis. (kIotos, a shrub, rock-rose; 

Bovpoi, leaping.) 
a. Bill about half as long as head; no white superciliary line. (Cistothorus.) 

1005. C. stellarifl (Lichtenstein). Short-billed Marsh Wren. 
Dark brown, head and back darker ; entire upper parts with white 
streaks ; lower parts buffy. L. 4j. W. If. T. If. E. U. S., in 
marshes ; rather rare. (Lat., starry.) 

aa. Bill slender, about as long as head; a conspicuous white superciliary line. 
(Telmatodytes Cab.) 

1006. C. palustris (Wilson). Long-billed Marsh Wren. 
Clear brown ; back with a black patch containing white streaks ; 
otherwise unetreaked above ; crown blackish ; lower parts brownish 
white. L. 5. W. 2. T. If. U. S., abundant in reedy swamps. 
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Family CLXXVI. CBRTHIID-ffl. (The Creepers.) 

Primaries 10, first less than half second. Bill slender, as long as 
head, without notch or hristles. Tarsus scutellate, shorter than 
middle toe. Claws all very long, curved and compressed. Wings 
about as long as tail ; tail feathers pointed, with stiffened shafts, 
somewhat like the tail of a wood-pecker, and similarly used for sup- 
port. Genera 5; species about 12, widely distributed. Habits 
similar to those of the Nuthatches, but the voice different, being 
small and fine. (The above diagnosis applies rather to the sub- 
family, CertkiinoB,) 

a. Bill decorved, about as long as head Certbia, 526. 

526. CERTHIA Linnaeus. (Lat., a creeper.) 

1007. C. familiaria L. Brown Creeper. Plumage dark 
brown, above much barred and streaked with whitish ; pale below ; 
rump clear tawny. L. 6^. W. 2|. T. 2|. N. Am. A curious 
little bird. The E. American form (white below) is var. fusea 
(Barton). (Eu.) 

Family CLXXVII. PARID-ffl. (The Nuthatches and 

Titmice.) 

Primaries 10, the first short. Bill not notched nor decurved; 
loral feathers bristly ; nostrils concealed by dense tufts. Tarsus 
scutellate ; plumage more or less lax, subject to few variations. 
Small birds, apparently allied to the jays on the one hand and to 
the wrens and thrushes on the other. Species 100 or more, in 
most parts of the world ; insectivorous and usually not migratory. 

a. Bill slender, as long as head ; hind toe longer than middle toe ; tail much 

shorter than wing. (SittincB.) Sitta, 527. 

aa. Bill stoutish, much shorter than head; hind toe shorter than middle; tail 
not shorter than wing. (Parince.) Parus, 528. 

527. SITTA Linnaeus, (airra, nuthatch.) 

1008. S. oarolinensis Latham. White-bellied Nuthatch. 
"Sap-sucker." Ashy blue above, white below; crissum with 
rusty brown ; crown and nape black, unstriped ; middle tail feathers 
like the back, others black, blotched with white ; 9 '^^^ ^^^^ ^^ ^^ 
black on the head. L. 5^. W. 3^. T. 2. U. S., abundant 
everywhere. An active, nimble little bird, running up and down 
trees, and hanging in every conceivable attitude, the head down as 
often as up. 

1009. S.oanadenflis L. Red-bellied Nuthatch. Ashy blue, 
brighter than the preceding, rusty brown below; crown glossy 
black (^), or bluish ( 9 )» bordered by white and black stripes. 
L. 4^. W. 2f T. IJ. N. Am^ chiefty IJ. 
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1010. S. puftilla I^UuuD. Brown-headed Nuthatch. Ashy 
blue ; crown clear brown, a whitish spot on nape ; pale rusty below. 
L. 4. W. 2^. T. If S. E. U. S., N. to Md. (Lat, weak.) 

528. PARUS Linnaeus. (Lat, a titmouse.) 
a. Head conspicaously crested. {Lcphophanet Kaap.) 

1011. P. bioolor L. Tu fted Titmouse. Grayish ash, the fore- 
head alone black ; whitbh below; sides washed with reddish. L. 6\. 
W. 3f T. 3\, £. U. S., southerly, N. to Mich. ; abundant in 
woodland and remarkable for its loud, cheerful whistle. 

aa. Head not crested. {Parut.) 

1012. P. carolinenBlA Audubon. Southern Chickadee. Sim- 
ilar to the next ; tertials and greater wing coverts without whitish 
edgings ; smaller ; tail shorter. L. 4^. W. 2^. T. 2^. Southern, 
N. to S. Pa. and Ind. ; often regarded as a winter resident variety 
of the next. 

1013. P. atricapilltuiL. Titmouse. Black-capped Chicka- 
dee. Grayish ash; wings and tail plain, with whitish edgings; 
crown, nape, chin, and throat black ; cheeks white ; no white super- 
ciliary line. L. 5. W. 2f T. 2^. N. Am., S. to Ind. and Va., 
abundant ; represented N. W. by var. septentrionalis Harris ; paler, 
with tail (2}) longer than wings. (Lat., black-haired.) 

1014. P. hudsonicuB Forster. Olive brown ; crown browner; 
some pale chestnut below ; throat black ; a white stripe through 
eye. L. 5. W. 2J. T. 2}. N. N. Am., S. to Mass. 

Family CLXXVIII. SYLVIID-<E. (The Old World 

Warblers.) 

Diminutive Thrushes. Primaries 10, the first short. Bill slen- 
der, depressed at base, notched and decurved at tip. Rictus with 
bristles ; nostrils oval. Tarsus usually booted, scutellate in Poliop- 
tilincr. Basal joint of middle toe attached its whole length exter- 
nally, half way internally. A large family of nearly 600 species of 
small birds, chiefly of the Old World, where they fill the place taken 
in America by the Mniotiltidce, The most famous of the group is 
the European nightingale {Luscinia luscinia L.). 

a. Tarsus booted; nostril with one or more minute feathers; wings longer 
than tail. (Regulince.) Regulus, 529. 

aa. Tarsus scutellate; wings not longer than tail. (Poliqptilinas.) 

POLIOPTILA, 530. 

529. REGULUS Cuvier. (Lat., dim. of rex, king — " of 

the wrens.") 
o. Nostril hidden by a single tinj'^ feather. (Regulus.) 

1015. R satrapa Lichtenstein. Golden-crowned Kinglet. 
Olivaceous ; crown with a yellow patch, bordered with black, 
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orange red in the centre in (J; forehead and line over eye whitish; 
a vague dusky blotch at base of secondaries. L. 4. W. 2 J. T. 1|. 
N. Am. ; not rare, (aarpamis, a ruler.) 

a. Nostril with a tuft of small bristle-like feathers. (Phyllobanleui Cahanis.) 

1016. R. calendula (L.). Ruby-crowned Kinglet. Oliva- 
ceous ; crown with a scarlet patch in both sexes, wanting the first 
year; no black about head. L. 4J. W. 2J. T. 1|. N. Am., 
common. (Lat., a little fire.) 

530. POLIOPTILA Sclater. (noKi6s, hoary ; irr^ov, feather.) 

1017. P. oaemlea (L.). Blue-gray Gnat-Catcher. Clear 
ashy blue, brightest on head ; whitish below ; ^ with forehead and 
rides of crown black ; outer tail feathers chiefly white. L. 4 J. W. 2. 
T. 21. U. S., chiefly southerly; N. to Mass. and L. Mich. A 
sprightly little bird with a squeaky voice, but really a fine singer. 

Family CLXXIX. TURDID-ffl.* (The Thrushes.) 

Primaries 10, the first short or spurious ; bill generally rather 
long, not conical, usually with a slight notch near the tip ; nostrils 
oval, not concealed, but nearly or quite reached by the bristly 
frontal feathers ; rictus with bristles, which are well developed in 
most of our species ; tarsus always ** booted," i. e., enveloped in a 
continuous plate, formed by the fusion of all the scutella except 2 
or 8 of the lowest. Toes deeply cleft, the inner one free, the outer 
united to the middle one, not more than half the length of the first 
basal joint. 

A large family of about 300 species, found in most parts of the 
world, and embracing quite a wide variety of forms. Nearly all 
of them are remarkable for their vocal powers. Their food consists 
of insects and soft fruits. 

a. Bill short, depressed, notched and slightly hooked at tip; gonys not more 
than i the commbsure; tail about as long as wings. {MyadtstincB.) 

Mtadestes, 531. 
aa. Bill not depressed nor hooked; gonys more than \ the commbsare. 
{TurdifUB.) 
6. Wings moderate ; (no blae). 
c. Tarsus longer than middle toe with claw; nostrils exposed; nasal fosss 
without feathers; bill notched near its tip; sexes similar. 
d. Bill much widened at base ; (breast spotted). . Htlocichla, 532. 
dd. Bill little widened at base; (breast in adult unspotted). 

Mebula, 538. 

> One of the most remarkable of the thrush-like birds is the Ouzel or Dipper 
(Cincliu mtsioan^u Swalnson), an aquatic thrash which swims (or rather flies) Areely 
under water, although not webfooted. It is a flne singer, living about mountain 
torrenta in the Rocky Mountain regions ; a similar species ( C. menda) occurs ia 
Europe. They are now placed in a separate family, Ctncitdce. 
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oc. Tanns not longer than middle toe with claw; nostrils partly copcealed 
by feathers in the nasal fossas; bill not notched; sexes unlike. 

HSSPEROCICHLA, 534. 

bb. Wings long and pointed; (plumage partly blue). . . . Sialia, 535. 
531. BSTADESTES Swainson. (jtvia, fly; edrfrnjr, eater.) 

1018. M. townsendl (Audubon). Fly-catching Thrush. 
Townsend's Solitaire. Ashy gray, paler below; wing bands 
buffy ; tail blackish ; whitish ring about eye ; young with reddish 
spots. L. 8. W. 4^. T. 4^. Rocky Mountains and westward, 
straying E. to ID. (Nelson.) A most exquisite songster. (To 
J. K. Townsend.) 

532. UYLOCICHLA Baird. (Gr., wood-thrush.) 

a. Wings never more than di times tarsus; plain brownish above; spotted 
below. Wood-thrushes. 
6. Reddish color of back most distinct on head. 

1019. H. mustelina (Gmelin). Wood Thrush. Cinnamon 
brown, brightest on the head, shading into olive on the rump; 
breast with large, very distinct dusky spots. L. 8. W. 4^. T. 3. 
£. U. S., in woodland ; our largest and handsomest wood thrush. 
An exquisite songster. (Lat., weasel-colored.) 

bb. Reddish color of back equally distinct from head to tail. 

1020. H. fuBoesoens (Stephens). Veery. Tawny Thrush. 

Wilson's Thrush. Uniform reddish brown above ; breast and 

throat washed with brownish or pinkish yellow, and marked with 

small indistinct brownish spots. L. 7j. W. 4j. T. 3^. E. N. 

Am., in damp woods, frequent; a fine songster, superior to the 

wood-thrush in its range of notes. The Western variety, 111. to 

Rocky Mts., var. salicicola Ridgway, is russet olive, the cheeks 

paler, with broader markings. (Lat., dusky.) 

bbb. Back entire]}' olive, with no reddish shade anywhere, 
c. Sides of bead without buffy shades. 

1021. H.aliciaB (Baird). Gray-cheeked Thrush. Very simi- 
lar to the next, of which it may be a variety, but without buffy or 
whitish ring about eye, or any buffy tint about head. E. N. Am., 
ranging more northerly. A smaller form, with slenderer bill is var. 
bicknelli Ridgway, in Catskills and N. (To Alice Kennicott.) 

cc. Sides of head more or less shaded with buffy. 

1022. H. ustulatus (Nuttall). Olive-backed Thrush. Uni- 
form olive above; breast and throat thickly marked with large, 
dusky olive spots ; breast and sides of head strongly buffy-tinted ; a 
conspicuous buffy orbital ring. L. 7j. W. 4. T. 3. N.Am. The 
Western form (var. nstolata) is russet brown above, rather than 
grayish olive as in the Eastern form, which is var. swainsoni Ca- 
banis. (Lat., scorched.) 
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bbbb. Reddish color of back chiefly confined to the tail. 

1028. H. aonalasohkce (Gmelin). Hermit Thri^sh. Olive 
brown above, becoming rufous on rump and tail ; breast with nu- 
merous, rather distinct, dusky spots ; a whitish orbital ring. L. 7. 
W. 3^. T. 2^. N. Am., migrating early; a sweet singer. The 
Eastern bird, var. pallasi Cabanis, is more *' smoky " in hue, the 
tail a little less red, the bill larger. (From Unalaska Island.) 

533. MERULA Leach. (Lat., merle or blackbird.) 

1024. M. migratoria(L.). Robin. American Red Breast. 
Olive gray above ; head and tail blackish ; throat white, with black 
streaks ; under parts chestnut brown. L. 9|. W. 5 J. T. 4^. N. 
Am., everywhere abundant ; a familiar, easy-going bird. 

534. HZSSPEROCICHLA Baird. (ccnrcpa, sunset ; 

Kt^Xi;, thrush.) 

1025. H. naevia (Gmelin). Oregon Robin. Slate color, or- 
ange brown below ; throat not streaked ; ^ with black collar. L. 
9|. W. 5. T. 4. Pacific slope, rarely straying E. (Lat., spotted.) 

535. 81 ALT A Swainson. (aiakls, name of some bird ; 

aiakos, plump.) 

1026. 8. sialiB (L.). Common Blue Bird. Bright blue above, 
throat and breast reddish brown (" the sky on its back and the 
earth on its breast ") ; belly white ; 9 usually duller, with a brown- 
ish tinge on back ; young, as in others, spotted. L. 6}. W. 4. 
T. 3. E. N. Am., abundant ; breeds everywhere ; one of our most 
attractive and familiar birds. 

1027. 8. mezioaiia Swainson. Western Blue Bird. Head, 
neck all around and upper parts generally, deep bright blue ; back 
with more or less chestnut ; breast and sides reddish brown, throat 
bluish ; size of last. Pacific slope, rarely E. to Iowa. 

1028. 8. arctica Swainson. Rocky Mountain Blue Bird. 
Rich greenish blue ; breast also blue ; belly white ; 9 ^^^^ P*^® 
drab instead of blue, on breast, etc.; size of others, or smaller. 
Rocky Mountains, E. to Missouri R. ; the prettiest of thrushes and 
one of the most attractive of our birds. 

With this beautiful bird we close the long series of feathered 
Sauropsida. 

The next class, the Mammalia, is widely different from the birds, 
but its lowest forms, the Monotremes, approach the common rep- 
tilian stock from which both mammals and birds have probably 
sprung. 
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Class I. MAMMALIA. (The Mammals.) 

A Mammal is a warm-blooded, air-breathing vertebrate, having 
the skin more or less hairy (or rarely naked) ; viviparous, the em- 
bryo developed from a minute egg destitute of food-yolk (except 
in the Monofremata, in which group the eggs are large, as in Rep- 
tiles, and are developed outside the body) ; the young nourished for 
a time after birth by milk, secreted in the mammary glands of the 
mother; respiration never by means of gills, but after birth by- 
lungs, suspended freely in the thoracic cavity, which is completely 
sejiarated from the abdominal cavity by a muscular septum (the 
diaphragm) ; heart with four cavities ; a complete double circula- 
tion ; blood warm. Skeleton more firm than in other Vertebrates, 
the bones containing a larger proportion of salts of lime. Skull 
articulating with the atlas by means of two occipital condyles; 
bones of face immovably joined by sutures ; each half of lower jaw 
of a single bone, articulating directly with the skull, the quadrate 
bone becoming one of the bones of the ear (the malleus). Brain 
case comparatively large, corresponding with the increased devel- 
opment of the brain. The numerous other peculiarities of the 
skeleton and the viscera need not be noticed in this connection. 

The following analysis of the Orders of Mammals which occur 
within our limits is mostly taken from Professor Gill's " Arrange- 
ment of the Families of Mammals." 

Orders of Mamxnalia. 

a. Young developed within the uterus from a minute egg which is destitute 
of food-yolk; milk glands with nipples; no cloaca. (Eutheria.) 
b. Young born when of very small size and incomplete development, never 
connected by a placenta to the mother; brain small, its corpus callosum 
rudimentary. (Subclass Didelphia.) . . Marsupialia, XLVII. 
bb. Young not born until of considerable size and nearly perfect develop- 
ment, deriving its nourishment, before birth, from the mother through 
the intervention of a placenta ; a well developed corpus callosum 

(Subclass MONODELPHIA.) 

c. Brain with a relatively small cerebrum, which does not cover the other 
ganglia, much of the cerebellum being exposed behind, and in front 
much of the optic lobes. {Ineducabilia,) 
d. Canine teeth none ; incisors 8, rarely i, chisel-shaped ; limbs adapted 

for walking Glires, XLVIII. 

dd. Canine teeth preseu^, \xv ^om^ 1otx«v\ Iwivsors not § nor |. 
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e. Anterior limbs not adapted for flight ; ulna and radius not united ; 
hand normal; mammie usually abdominal. 

Insectiyora, XUX. 

€€, Anterior limbs adapted for flight; ulna and radius united; bones 

of hand and fingers much elongated, supporting a thin, leathery 

skin, extending along sides of body to the posterior limbs; 

mammse pectoral Chiroptera, L. 

cc. Brain with a relatively large cerebrum overlapping much, or all, of 

the cerebellum and optic lobes. {Educahilia .) 

f» Posterior limbs absent, the pelvis rudimentary; anterior limbs 

reduced to broad flattened paddles, without distinct fingers or 

claws; no clavicles; tail with a broad, horizontally placed 

caudal fin; cervical vertebrae more or less grown together; 

carnivorous Cete, LI. 

ff. Posterior limbs and pelvis well developed ; anterior limbs with 
hoofs, claws, or nails. 
g. Femur and humerus not exserted beyond the common integu- 
ments of the body; clavicles more or less rudimentary; 
mammse abdominal or inguinal. 
A. Feet with hoofs ; molars mostly with grinding surfaces ; in« 
cisors various; no tusks; developed toes, 1 to 4; herbivor- 
ous Ungulata, hi. 

AA. Feet with developed claws ; canines specialized ; molars, 
one or more, sectorial, adapted for cutting; incisors g; 

carnivorous FERiB, LIII. 

gg. Femur and humerus exserted ; feet with distinct toes which 
are provided with nails ; clavicles present ; an inner digit 
of hand (thumb) opposable to the others ; orbits encircled 
by bone and directed forwards; mamms pectoral, two in 
number (rarely also an inguinal paur). Primates, LIV. 

Order XLVII. MARSUPIAIilA. (The Marsupials.) 

Young developed without a placenta, and born at a very early 
stage and incomplete condition of development The young at 
birth are usually placed in an abdominal pouch formed by a fold of 
skin about the milk glands of the mother, where they remain for a 
considerable time. Reproductive organs in both sexes of peculiar 
structure, nearly all the parts being double in the female. Skele- 
ton showing numerous peculiarities, the teeth usually more numer- 
ous than in the higher Mammals. Brain small, the corpus callosum 
rudimentary. Heart with two venae cavse. This large group is 
chiefly confined to Australia. It represents an early or primitive 
type of Mammalia, which has now become extinct in most parts of 
Uie world. The single non-Australian family approaches most 
nearly to ordinary Mammals. (Lat, marsupium, pouch.) 

Families of Xanapialia. 

a. Tail long, prehensile, nearly naked ; feet plantigrade, 5-toed^ the flr^t 1<a 
thumb-like and without claw ; teeth &0. • . . V>vdil\:^^\\>\\>b>^'N^< 
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Family CLXXX. DIDBLPHIDID2EB. (Thb Opossums.) 

Marsupial mammals of small size, with the teeth i* f lf> c. ^:^, 
pm. |: I, m. \:\, Feet five-toed, plantigrade, the claws 5--4. Tail 
usually very long, prehensile, nearly naked, covered-hy^ scaly skin, 
with a few scattered hairs. Grenera 2, species^bout 15 ; all Ameri- 
can and chiefly belonging to the tropics. The common opossum 
is one of the largest of the group. All are sluggish animals^, 
arboreal (Didelphis) or aquatic (Chironectes), and becoming very 
fat They feed on insects and other small animals, 
a. Arboreal; feet not webbed Didelphis, 5^. 

536. DIDBLPHIS Linnaeus, (dls, two ; deXt^w, womb.) 
1029. D. virginiana Kerr. Common Opossum. Soiled yel- 
lowish, with some darker hairs; ears black, leathery; legs dark. 
L. 85. T. 15. N. Y. to Cal. and S. ; common. 

Order XLVlLL. GLIKES. (The Rodents or Gnawers.) 

Mammals with the incisor teeth ^ or } in number, chisel-shaped, 
adapted for gnawing ; no canine teeth, a toothless space in the 
place of canines; molar teeth adapted for grinding; cerebrum 
small, little convoluted ; intestinal canal elongate ; ears and eyes 
usually well developed. Food chiefly vegetable. 

The Glires or Rodentia is the largest order of Mammals, and in 
individuals by far more numerous than any other. Most of the 
species are of small size, the Beaver being one of the very largest 
of the forms now living. 

" Though a feeble folk, comparatively insignificant in size and 
strength, they hold their own in legions against a host of natural 
enemies, rapacious beasts and birds, by their fecundity, their wari- 
ness and cunning, their timidity and agility, their secretiveness, 
each after the means by which it is provided for exercising its in- 
stinct of self-preservation, among which insignificance itself is no 
small factor." {Coues.) (Lat., ^Zt^, dormouse ; the Linnsean name 
Glires is much older than Cuvier's Rodentia,) 

Families of Glires. 

a. Incisors $, the median upper incisors large, vertically grooved, the outer 
small; teeth 28; tail very short; ears long; fibula united with the heel- 
bone LEFORU)iB, 181. 

aa. Incisors i ; tail well developed. 
b. Fur with stiff spine-like bristles; tibia and fibula separate. 

ERETHIZONIDiB, 182. 

lb. Fur more or less soft, without spines. 
c. Tibia and fibula united below. 
d. Tail and hind legs excessively elongated, the latter adapted for 
leaping; molars | on each side Zapodid^ 183. 
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dd. Tail and hind-legs not excessivelj elongated. 

e. Limbs very short, subequal, adapted for digging; fore-claws 

much enlarged; large, external cheek-poaches; body thick-set 

and heavy ; molars \ on each sido. • • . GsoMYiDiB, 184. 

ee. Limbs moderate, not as above; cheek-pouches usually absent; 

molars } to I on' each side MuKiDiB, 18d* 

cc. Tibia and hbula separate. 

/. Tail broad, flat, and scaly; feet webbed; molars I on ench 

side; body robust. CASTOBiDiC, 18d. 

ff. Tail with fur ; feet not webbed; molars | or | on each side. 

Sciu&iOiifi, 187. 

Family CLXXXI. LBP0RID2B (The Hareb.) 

Incisors |, the extra pair in upper jaw small, and placed behind 
the principal pair, which are grooved in front; molars {:{; the 
teeth 28 in ail ; tail short, bushy, recurved ; eyes large ; ears long ; 
soles furrec^. A single genus widely distributed, with about SO 
species, among them the familiar Rabbit {Lepus cuniculus L.) of 
Europe, and several native species commonly called rabbits, but 
more properly hares. 

537. LEPUS Linnaeus. (Lat., a hare.) 

a. Postorbital processes united with the skull; hind feet short; fur never 
white. 

1030. L. paluatris Bachman. Marsh Hare. Width of skull 
half its length. Yellowish brown ; tail grayish, not cottony. L. 17. 
T. 1. Ear 2^. N. C. to S. HI. and S., in swamps. 

1031. L. aqaatiouB Bachman. Water Hare. Width of skull 
not half its length. Yellowish brown, white below; tail white 
below, as in Z. mcUlunu. L. 22. T. 2. Ear 3. S. HI. to La. and 
S. W., in canebrakes and about lowland streams. 

aa, Postorbital processes united with the skull. 

6. Fur never white, hind feet not longer than head. 

1082. L. nattalli mallunui Thomas. Cotton-tail. Gray 
Rabbit. Tail cottony-white ; ears two-thirds length ol head. Gray 
above, varied with black, and more or less tinged with yellowish 
brown; below white. L. 18. T. 2. Ear 2J. Eastern U. S., S. 
to La. from Ontario; very abundant. The common Eastern Cot- 
ton-tail is subspec. mallnnis, the typical nattalli Bachman being the 
sage rabbit of the Great Basin, paler in color. A closely related 
form is subspec. transitionalii Bangs, N. E. to Penn., which may 
include mallnnu. Subspec. maamsi Allen is described from Minn. 
(jiaKk6ty wool ; oipd, tail.) 

bb. Fur becoming more or less white in winter; hind feet longer than head. 

1033. L. amerioanns Erxleben. WHiTuBiXiiiivt. N k^xv&Qi 
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Hare. Ears about as long as head; for, in summer, cinnamon 
brown, in winter, becoming white at the surface, plumbeous at 
base, with a median band of reddish brown. L. 20. T. 2^. £ar 8. 
In Evergrreen woods. The typical amerieanus, with ears white 
edged, is found only about Hudson's Bay, 8. to Ontario. Sub- 
spec, ▼irginianui (Harlan), the common form in the U. S. in pine, 
fir, and hemlock forests, Minn, to New Brunswick, S. to Va., has 
the white border of ear small or wanting, the median brown band 
broad. Subspec. strethopui Bangs, from Nova Scotia, similar to 
tyjHcal TirgiBianiii, but having the hind foot much smaller ; color 
in summer pelage darker and duller. (arpovBosj a small bird; 
irovs, foot.) 

1034. L. oampestris Bachman. Jack-Rabbit. Prairie 
Hare. Ears much longer than head. Fur pale yellowish gray 
in summer, in winter white at surface and base, yellowish in 
middle ; tail long, all white. L. 23. T. 8^. Ear 5. Kan. and 
Dakota, to Oregon. (Lat., of the fields.) 

Family CLXXXII. BRBTHIZONTID2B. (The Ameri- 
can Porcupines.) 

Molar teeth ^ on each side; fur more or less mixed with bristly 
barbed spines ; tip of muzzle with small hair ; tibia and fibula dis- 
tinct. Genera 3, all American. The American Porcupines differ 
in many respects from the Old World Porcupines (^Hystricidce). 
The former are chiefly arboreal, the latter terrestrial. Allied to 
this family is the South American group of CaviidaSf represented 
by the Guinea (Guiana) Pig (Cavia aperea), 

a. Tail short, thick, not prehensile; claws |, long, compressed, and curved; 
nostrils close together Erethizon, 538. 

538. ERETHIZON Fr^ddric Cuvier. (f>f^tf®» to irritate.) 

1035. E. dorsatus (L.). Canada Porcupine. Dark brown, 
spines tipped with yellowish white, and 4 to 6 inches long. L. 40. 
T. 6. E. N. Am., from Me. to Penn., formerly common. (Lat., 
dorsum, back.) 

Family CLXXXIII. DIPODID^. (The Jumping Mice.) 

Hind legs greatly elongated, adapted for taking long leaps ; fore 
legs short. Tail very long. Molars |:| or |:J; upper incisors 
compressed, grooved ; molars rooted ; internal cheek pouches pres- 
ent ; toes 5-5 ; tibia and fibula united. Genera 6 ; species numerous ; 
one genus, Zapus, chiefly American. 

539. ZAPUS Coues. (fa, an intensive particle ; irovp, foot.) 

1036. Z. hudsoniuB (Zimmermann). Jumping Mouse. Yel- 
lowish brown ; fur coarse and rough ; soles naked. Molars |^:|-. 
L. 8, T. 5. Ear j. U. S. chiefly N". ; variable. 
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1036 b. Z. insignis Miller. Larger than Z. hudsomusy with 
longer ears and paler, more fulvous coloration, tail with white tip ; 
molars |:). L. 10. T. 6. In deep woods, Penn. and N. Y. to 
Nova Scotia. (Lat., distinguished.) 

Family CLXXXIV. GBOMYID2B. (The Pouched 

GOPHKBS.) 

Cheek pouches large and distinct, opening outside of the mouth. 
Molars |:^ ; incisors large and thick ; skull heavy ; temporal bones 
enormously developed. Limbs about equal, the fore claws five in 
number, very large; tibia and fibula united. Body thick-set and 
clumsy. Genera 2 ; many species ; all North American, and chiefly 
inhabiting the central plains ; habits subterranean. Farther west 
occur numerous species of Heteromyidas or Pocket Mice, smaller 
than the Gophers, and with thin and papery skulls. 

a. Upper inciaore, each with % Urge groove near the middle ; ears rudi- 
mentary; fore claws enormous Geomts, 540. 

aa. Upper incisors not grooved ; ears distinct but very small ; claws 
moderate Tuomomts, 54L 

540. OEOMT8 Rafinesque. (yrjj earth ; nvs, mouse.) 

1037. G. borsarias (Shaw). Pocket Gopher. Reddish 
brown, with plumbeous tinge ; upper incisors with two grooves, the 
larger near the middle line; tail and feet hairy. L. 11. T. 3. 
Pridrieft, Wis., HL, and W. to S. Dak. and Neb. (Lat., pouched.) 

5il. THOMOMTS Maximilian. (Bafios, heap ; ftv;, mouse.) 

1038. T. talpoidea (Richardson). Nobthern Pocket Go- 
pher. Dusky plumbeous ; tail, feet, and breast mostly white *, 
ears in a dusky area. L. 9}. T. 2}. Minn, to Plains and N. W. 
(Lat., like a mole.) 

Family CLXXXV. MURID2B. (The Mice.) 

Incisors J; molars usually |:|; anteorbital foramen a vertical 
slit, widening above and bounded externally by a broad plate of 
the upper maxillary; coronoid and condyloid processes of lower 
jaw well developed. Tibia and fibula united below. Genera 
about 80. A large family, found in all parts of the globe, some 
of the species (Mus) being cosmopolitan, having accompanied man 
in all his migrations ; all are of small size, the muskrat being one 
of the largest, and some are smaller than any other quadrupeds, 
except the ShrewH. 

a. locisors broad, often broader than deep; molars rooted or rootless with flat 
ciowBs and f»-«Dtrant angles (body heavy, eyea tmaiV, vnml \^^aiiVV>^ 
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short, eara small). A large sub-family, Northem Hemisphere, many 
species, including the lemmings, polar. (Microtiws.) 
b. Tail flattened, 8cant>haired; hind feet partly webbed. . . . Fiber, 542. 
bb. Tail subterete. 

c. Upper incisors grooved Synaptomts, 543. 

cc. Upper incisors not grooved. 

d. Molars rootless from persistent pulps Microtus, 544. 

<///. Molars rooted, small and weak (back red). . . £votomys, 545. 
d<ld. Molars rooted, large nnd strong (back not red) Phenacomys, 546. 
an. Incisors narrow, compressed ; molars rooted, tuberculate, with crenate mar- 
gin (body slender; eyes and ears large; snout pointed; motions rapid). 
e. Molars of upper jaw with tubercles in two series (American species). 
y. Mouse-like. (CricetiruB.) 

g. Upper incisors gntoved. . . . Reithrodomtomys, 547. 
gg. Upper incisors not grooved. 
h. Tail scant-haired, very long, as long as head and body; ears 

very small Ortzomys, 548. 

hh. Tail closely haired, much longer than head; ears large. 

Peromyscus, 549. 
khh. Tail closely haired, scarcely longer than bead. 

Onychomys, 550. 
/f. Ratlike, molars with re-entrant angles; length, with tail, a foot 

or more. (NtotomituB.) Neotobia, 551. 

ee. (Molars of upper jaw, with tubercles in three series; soles naked; 
tail long, scant-haired or ecaly {Murina ; old world species, introduced 
in the United States) Mus. 

542. FIBER Cuvier. (Lat., beaver.) 

1039. P. zibethious (L.). Muskrat. Color dark brown. 
L. 22|. T. 11. E. X. Am. ; everywhere. Largest of our MundcR; 
building houses or burrows about streams aud ponds. (Lat., 
zibetha^ the Civet, from the odor.) 

1040. P. macrodon ^Merriam. Color very much darker; 
teeth very much larger, others like the common muskrat. Dismal 
Swamp, Va. (/xa/cpos, large; odovsy tooth.) 

543. SYNAPTOMYS Baird. (avvdnTo), to join ; fivs, mouse ; 

connecting lemmings and mice.) 

1040. S. cooperi (Baird). Lemming Mouse. Mouse-color, 
grayish below ; head very large with long whiskers ; fur soft and 
long. L. 4|. T. }. Minn, to Mass., S. to mts. of N. C, a remark- 
able animal, between the field-mice and the lemmings (^Lemmusy 
(To William Cooper of Hoboken, N. J.) 

1041. S. fatuus Bangs. Similar to S. cooperi, but with much 
narrower upper incisors ; the skull smaller. Quebec, N. B., Me., 
and N. H. (Lat., foolish.) 

1042. S. belaVetea 'M.extva.m. ^\l^ of S. cooperi^ larger fore 
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and hind feet ; tail longer. L. 5. T. ^. Lowland swamps, Va , 
especially the Dismal Swamp. (cXof, swamp ; dkrjrrjSy wanderer.) 

544. MICROTUS Schrank. (Field Mice.) (juKpos, small ; 

oSsf ear.) 

o. Posterior npper molar with one exterior triangle and a posterior trefoil ; 
middle upper molar with one internal triangle ; front lower molar with 
two internal and one external triangle. 
b. Fore claws larger than hinder; fur dense, silky, mole-like ; size small. 
{Pitymys McMurtrie.) 

1043. M. pinetorum (Le Conte). Pike Mouse. Chestnut 
color, ashy below. L. 4|. T. \, Mass. to 111. and S. The northern 
form is subspec. soalopsoides (And. & Bach.). (Lat., of the pines.) 

hb. Foreclaws not larger than hinder; fur coarse, not glossy; size medium. 
(Pedomys Baird.) 

1044. M. anstema (Le Conte). Prairie Meadow Mouse. 
Grizzly brownish, rusty plumbeous below. L. 5 J. T. 1. Mich, to 
Kan., and S. (Lat., harsh.) Subspec. minor (Merriam) occurs 
in Minn, and Dak. 

1045. M. cinnamomeus (Baird). Similar to M, austerus, the 
skull narrower ; yellowish brown above with rufous wash ; belly pale 
cinnamon ; tail bicolor. L. 4). T. 1). Minn. (Lat., cinnamon.) 

aa. Posterior upper molar with two external triangles and a posterior cres- 
cent ; middle upper molar with two internal triangles ; front lower molar 
with three internal and two or three lateral triangles; size large. 
{Microtus.) 

1046. M. pennsylvanicns (Ord). Meadow Mouse. Fore 
claws not longer than hind claws. Grayish brown, blackish me- 
sially, hoary below. L. 5 J. T. li. E. U. S., generally abundant; 
variable. Subspec. fontigenos (Bangs) from localities in Canada, 
and subspec. acadieni from Nova Scotia, have been described. 

1047. M. chrotorrhinus (Miller). Slightly smaller than 
M . pennnylvanicus with broader hind feet; nose patch tawny ochra- 
ceous; brain case low, broad. White Mts., N. H. (xp^St color; 
piv, nose.) 

1048. M.brev7eri( Baird). Size ol M. pennsylvanicu,% or l&rgeTf 
paler, yellowish gray, ImjIow nearly white. Muskegct Island, Mass. 
(To Dr. T. M. Brewer.) 

545. EVOTOM7S Coues. (Red-backed Voles.) (f^, well ; 

oZs, ear; fivt, mouse.) 

1049. B. gapperi (Vigoi*8). Red-backed Vole. Median line 
of back bright chestnut; sides buffy-ochraceous; belly pale bufit^ 

21 
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white ; dichromatic (a hrown phase from New Brunswick has heen 
described as E. fuscodarsalis Allen) ; far full and soft. L. 4^. 
T. 1|, scarcely more than twice hind foot. Mass. to Fenn. and N. 
(To Dr. Anthony Gapper, who collected in Ontario about 1830.) 

Subspec. oekraeens Miller. Slightly larger, much duller and 
paler, dorsal stripe dull rusty without black hairs. White Mts. to 
N. S. 

Subspec. rhoadii Stone. Tail distinctly bicolor, less than twice 
length of hind foot; dorsal stripe indistinct plain chestnut. K. J. 
and Hudson highlands. (To Samuel N. Rhoads.) 

Subspec. loiringi Bailey. Smallest of the genus; dorsal stripe 
dark rich chestnut. Minn., Dak. (To J. Alden Loring.) 

1050. B. carolinenais Merriam. Larger than E. gapperi; color 
darker, rich chestnut abore, everywhere with black hairs. L. 6. 
T. If. Alleghanies, W. Va., and S. 

546. PHjtsil ACOMTS Merriam. (^va{f cheat ; fxvSf mouse.) 

(Molars distinctly two rooted in adult. Re-entrant angles on 
inner side of lower molars very much deeper than those of outer 
side, not approximately equal to outer angles as in Microtus and 
Evotomys.) 

1051. P. latitmanus Merriam. Dull rusty brown, whitish below, 
tail bicolor. L. 4|. T. 1^. Labrador, S. to Peninsula Harbor, W. 
Ontario. (Lat., with broad hands.) 

547. RBITHRODONTOMYS Giglioli. (pei^/jov, channel ; 6bow, 

tooth ; /LiCff, mouse.) 

1052. R. lecontei (Audubon & Bachman). Little Harvest 
Mouse. Dark brown, washed with cinnamon, lateral band obso- 
lete ; dingy gray or yellowish below. L. 4|. T. 2^. E. \. Smallest 
of our mice, the fur soft and silky. South Atlantic States, N. to 
N. C. (Named for Major John Le Conte.) 

Subsp. impiger Bangs in Va. and W. Va., smaller, with smaller 
ears, the color richer brown. Rather common about White Sulphur 
Springs. (Lat., active.) 

1053. R. dychei Allen. Western Harvest Mouse. Ful- 
vous gray above lined with black; sides with faint fulvous band; 
L. b\. T. 2f. E. ^. Kans., Neb., E. to St. Louis. (Named for 
Prof. L. L. Dyche.) 

548. ORYZOMYS Baird. (5pvfa, rice ; ftCy, mouse.) 

1054. O. palustris (Harlan). Rice-field Mouse. Blackish 
and ashy above, becoming paler below ; fur harsh, but compact ; 
soles perfectly naked ; a large, rat-like species. L. 8. T. 4. N. J. 
to Kan. and S. (Lat., palus^ marsh.) 



MURIDiB. — CLXXXV. 323 

549. PEROM7SCUS Gloger. (tt^/nz, pouch; fivo-Kosy little 

mouse.) 

1055. P.* michiganensis (Audubon & Bachman). Yellowish 
brown, a sooty dorsal band; belly white; feet not quite white; 
tail bicolor; hind feet less than f inch. L. 4^. T. 1^. Mich, to 
Dak. and Kan. 

1056. P. nuttalli (Harlan). Golden Mouse. Golden cinna- 
mon, especially bright on ears ; belly not pure white ; tail unicolor. 
L. 6. T. 2^. Va. and S. (To Thomas Nuttall.) 

1057. P. leaoopns (Rafinesque). Common White-footed 
Mouse. Deer Mouse. Yellowish brown, grayish or fawn color; 
belly and feet pure white ; tail distinctly bicolor ; hind feet more 
than I inch. The northern form has been called subspec. 
noveboraeenBis (Fischer), but the need of separation is question- 
able. L. 6^. T. Si. Abundant everywhere in open fields; 
▼ariable. (Xcv/cor, white ; irovf, foot.) 

1058. P. canadensis (Miller). Larger than P. loncopna, longer, 
more hairy tail, which is always bicolor; young gray. L. 8. T. 4. 
Graylock, Mass., to Adirondacks and N. In dense woods. 

Subspec. nmbrinna Miller. Smaller, yellower, with much dark 
shading, especially on back and face. L. 7. T. S^. Lake Ontario 
to Lake Huron. (Lat., shady.) 

Subspec. abietomm Bangs is recorded from fir forests of Nova 
Scotia. (AbieSy fir.) 

1059. P. gossypinus (Le Conte). Cotton Mouse. Larger 
than P. loacopos. L. 6^. T. 2\. Rusty brown, with a dorsal wash, 
ashy white below ; tail not paler. Cotton fields, S. probably N. to 
Va. (gossypiwn, cotton.) 

550. ONTCHOMTS Baird. (ovuf, claw ; /nOr, mouse.) 

1060. O. leuoogaster (Maximilian). Mouse color, snow white 
below; ears high, furred. L. 5 J. T. 1^. Minn, to Kas. and 
Montana. (Xcvjcor, white ; yaor^p, belly.) 

551. NEOTOMA^ Say & Ord. (j^'or, new ; rofiost cutting, 

i. €. rodent.) 

1061. N. pennsylvanica Stone. Wood Rat. Brownish gray ; 
the sides tawny ; belly and feet all white ; tail scantily hairy. L. 18. 
T. 5. Hudson hio:hland8 to Va. Rare and local. 

A Representative of the sab-family of Murins is the Old World genas: 

Mus Linnaeus, (^vv, moase.) 

M. decumanmi Pallas. Brown rat. Wharf Rat. Tail nearly an inch shorter 
than head snd body ; f^myish brown above ; paler below; feet dusky white; 
fur mixed with stilt hairs; cosmopolitan ; introduced into America about 1775^ 
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Family CLXXXVI. CASTORIDuSS. (Thb Beavers.) 

Aquatic rodenU of large size, haying the molars rootless, |:|; 
feet four-toed, the hind feet webbed ; body stout and heavy ; tail 
broad, flat, and scaly; tibia and fibula distinct; no postorbital 
process. A single genus now living, belonging to the Northern 
Hemisphere. 

552. CASTOR Linnaeus. (Lat, beaver.) 

1062. C. oanadenaia Kuhl. Amebic ax Beaver. Reddish 
brown, grayish below. L. 40. T. 10. Weight 45 to 60 lbs. North- 
ern N. Am., S. to Mexico; once abundant, now being rapidlj 
exterminated. 

Family CLXXXVII. SCIURID^. (The Squirrels.) 

Molars rooted, \i\ (upper anterior often deciduous), the last 4 
of nearly equal size ; a distinct postorbital process of frontal bone; 
tibia and fibula distinct. Species of rather small size, in all parts 
of the world except Australia. Genera about 14 ; species numerous. 
A family which easily adapts itself to climatic and other conditions, 
thereby forming numerous local species and varieties. 

o. Side8 without membrane for " flying." 
b. Upper outline of skull nearly straight; frontal region depressed; cheek 
pouches rudimentary; thumb with a broad flat nail; tail short, bushy; 
ears small; fur coarse, heavy; body stout, clumsy. . Arctomys, 553. 
bb. Upper outline of skull more or less convex, 
c. Cheek pouches present; tail moderate. 
d. Skull comparatively thin. 
€. Thumb with rudimentary nail (other characters drawn from the ( 

skull). First upper molar small^ but not minute. Spermophilus, 554. 
ee. Thumb with well developed nail; skull narrowed anteriorly. 

/. Premolars | Eutamias, 565. 

/. Premolars \ Tamias, 556. 

cc. Cheek pouches wanting ; tail very long and bushy, the hairs mostly on 
its sides; skull short, broad, and rounded; first upper molar when 
present minute^ thumb nail rudimentary; eyes well developed. 

SciuRus, 557. 

aa. Sides with a densely furred lateral membrane joining the anterior and 

posterior limbs ; body and tail depressed; no cheek pouches ; ears large; 

molars subequal in size Sciuropterus, 558. 

and now the commonest species, having nearly exterminated the next. (Lat., 
the tenth.) 

M. rattus L. Black Rat. Tail not shorter than head and body ; sooty 
black, plumbeous below; feet brown ; introduced about 1544, but now supplanted 
by the preceding. 

J/, alexandrinus Geoffroy St. Hilaire. Roof Rat. White-bellied Rat. 
Introduced in the Southern States. (From Alexandria in Egj'pt.) 

M. musculus L. Common House Mouse, Cosnjopolitan j too well knowp. 
(Lat., a little mouse.) 
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553. ARCTOltfTS Schreber. (Marmots.) (^KTor, bear ; ^vr, 

mouse.) 

1063. A. monax (L.). Woodchuck. Ground Hog. Grizzly 
gray, varying to chestnut and blackish. L. 18. T. 5. Hudson's 
Bay to Va., W. to Neb. ; common, burrowing in the ground. 
(Lat., solitary.) Subspec. oaaadeniii (Erxleben). A small dark 
race with short ears and tail, from Quebec and Western Ontario, N. 

554.1 SPERMOPHILX7S Cuvier. (airipfia, seed; ^iXor, loving.) 

a. Skull very long and narrow, the snout broad and very long; tail long ; ear 
small. {Jctidomys Allen.) 

1064. S. franklin! (Sabine). Gray Gopher. Scrub Gopher. 
Yellowish brown, mottled with wavy lines of black. Tail long. 
L. 15. T. 6*. F. 2. Prairies ; N. IlL and N. W., introduced in 
New Jersey. (To Sir John Franklin.) 

1065. S. richardioni (Sabine). Grayish buffy with black hairs 
and no distinct markings. Tail short. L. 12^. T. 8^. F. 2. 
Dak. and N. W. (To Sir John Richardson.) 

1066. S. tridecemlineatus (Mitchill). Striped Gopher. Dark 
brown, mixed with reddish, with 6 to 8 light stripes alternating with 
lines of dots, about 13 streaks in all; yellowish below, with a broad 
black stripe on each side. L. 10^. T. S^. Prairies; Tex. to 
Mich, and N. W., common. (Lat., 13-lined.) 

555. EXJTABnAS Trouessart. (c^, well, good; Tamias,) 

1067. B. quadrivittatus (Say). Mountain Chipmunk. Back 
with 5 black stripes and 4 whitish ones; rump grayish. L. 8. 
T. 4. The eastern form, subsp. nogleotni (Allen), occurs in the 
forests about Lake Superior. The color duller and heavier, with 
sharper stripes than in the true qnadri^ittatos, which is found in 
Colorado and Wyoming. 

556. TAJtflAS lUiger. (rofilas, steward.) 

1068. T. Btriatas (L.). Chipmunk. Ground Squirrel. Red- 
dish brown ; back with 5 black stripes and 2 whitish ones ; rump 
reddish. L. 11. T. 4i. N. Y. to Ya. and S., abundant. (Lat., 
striped.) Subspec. lyiteri (Richardson) is larger than T. itriatos, 
which it replaces to the northeast. Coloration pale. Lake Huron 
to Maine aiid Hudson's Bay, S. to Penn. Subspec. grifeof Mearns 
is larger and stouter than the common chipmunk, the reddish tints 
less marked. L. 11. Wis.,and western Ontario, W. (Lat., gray.) 

> Allied to thli fmu it the Pnirle Dog, Cifncmyi ludovieUtntu (Ord) of the Rocky 
K ountain ngkNi. 
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557. SCIXTRUS Linnseus. (trKtovpoSf squirrel; aKid, shade; 

otfpd, tail.) 

1069. 8. hodsonicns (Erzleben). Red Squibrel. Chick* 
AREE. Yellowish gray^^back with a median wash of bright rusty 
red ; tail short and narrow, with a subterminal band of black ; the 
typical form in mountains or cold regions, and having the white 
under parts vermiculated with black, especially in winter. L. 14. 
T. 6 J. N. Am., S. in mts. to N. C; abandant N. Subspec. loqnaz 
Bangs, the Southern form, common on lower ground and south- 
ward. Maine to Minn., S. to Va., more rusty, less oliye, and rather 
larger, under parts not yermiculated. (Lat., loquacious.) 

1070. 8. carolineiiBis Gmelin. Gray Squirrel. Black 
Squirrel. Cat Squirrel. Whitish gray, usually varied with 
tawny; middle of back brownish; ears not tufted; often entu*ely 
jet black, the gray and black forms belonging to the same species. 
L. 20. ' T. 9. Minn, to Me. and S., abandant in hard wood forests. 
The common Northern form is subspec. leuootii (Gapper), larger, the 
brownish band on back narrow. The typical oarolinenais is South- 
ern, N. to St. Louis, smaller and paler, silver gray, but often black. 
L. 1 7^. T. 8. Subspec. hypophaDiu Merriam. Large, dark aboye, 
with only a narrow white streak on belly; the sides washed with 
yellowish. S.Minn, (wro, below : <^toF, clear. ) 

1071. S. ludovicianus Custis. Western Fox Squirrel. 
Yellowish gray or rusty, mixed with blackish above ; belly white ; 
ears rusty red, never white; nose sometimes so; tail rusty below. 
The typical form, but usually deeply rusty or orange, sometimes 
black. S. Dak. to W. Va. and S., abundant. L. 22. T. 10. Sub- 
spec, vicinus Bangs (or oinereus L. in part), the Eastern form 
larjrer (L. 23^. T. 11), paler, and never black. N. Y. to W. Va. 
and N. C, in deep woods now almost extinct. (Lat., near.) 

1072. S. niger L. Southern Fox Squirrel. General 
color clay color, varying from almost white, through various shades 
of gray, to jet black, tail very large and bushy. L. 26. T. 12. 
Top of head always black ; feet very large ; fur coarse ; ears and 
nose white. Pine woods of the S., N. to E. Va., known from other 
fox squirrels by the white ears and nose. (Lat., black.) 

558. SCIUROPTERUS Frederic Cuvier. (o-iaov/joff, squirrel ; 

7rT€p6pf wing.) 

1073. S. volans (T^.). Common Flying Squirrel. Dull 
yellowish brown, drab or russet, creamy white below ; the summer 
and winter pelage similar. L. 10. T. 4. N. H. to Ga. and Kas., 
abundant. (Lat., flying.) 

1074. S. sabrinus (Shaw). Larger ; glossy wood brown or 
cinnamon above, dirty white below ; summer pelage uniform sooty 
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drab. L. 11. T. 5f N. N. Y. to Me. and N". (Named for 
Severn R., Canada.) Typical labrmui occurs about Hudson Bay; 
the form in the northern U. S. is subspec. macrotis Mearns (fuucpos, 
long ; ois, ear). Subspec. silns (Bangs). Similar but much smaller. 
L. 8^. T. 3|. One specimen known from Katis Mt., White Sulphur 
Springs, W. Va. ; perhaps a distinct species. (Lat., snub-nosed.) 
" But we have reached the end of the chain of rodent beings of 
the earth, the water, and almost of the air, a cycle of mammalian 
life which circumscribes extraordinary diversity of form and func- 
tion, revolving about a single central point of organization, namely, 
adze-like teeth, to gnaw wood with. The number of individuals 
which make a living in this way in a world of Malthusian strife is 
simply incalculable. . . . Yet they have one obvious part to play, 
that of turning grass into flesh, in order that carnivorous Goths 
and Vandals may subsist also, and in their turn proclaim, ' All 
flesh is grass.' " (Coues.) 

Order XLIX. HVSECTITORA. (The Insect-eaters.) 

Teeth of three kinds, molars, canines, and incisors, all with 
enamel ; brain small, the cerebnim without sylvian fissures ; limbs 
well developed and adapted for walking. 

A large group of small animals, analogous to the Camivora in 
many respects, but the individuals so small as to be unable to 
attack vertebrate animals, and therefore feeding chiefly on insects. 
But two of the numerous famiUes are represented in our fauna. 

a. Fur soft, without spines ; sides of body without memhrane for *' flying,*' 
canine teeth indistinct. 
b. Fore feet not enlarged; muzzle elongate; external ear developed ; appear* 

ance mouse-like Sokicid^, 188. 

bb. Fore feet very broad, with stout claws adapted for digging ; no external 
ear Talpid^ 189. 

Family CLXXXVIII. SORICID-aS. (The Shrews.) 

Small Insectivora, mouse-like in appearance, with the eyes and 
external ears developed. Muzzle elongate. Feet normal, not 
fossorial; the fore feet mostly smaller than the hind ones. Teeth 
n>^**j^Q ; canines obsolete. The most abundant and widely dis- 
tributed family of the Insectivora, comprising more than half the 
known species, arranged in 10 to 12 genera. 

a. Ears la^^e, the concha turned backward Sorkx, 559. 

aa. Ears small, not visible externally, the concha directed forwards, so as to 
hide the opening; tail short, not longer than head. . Blarina, 560. 

559. 80REZ Linnasus. (Lat., field mouse.) 
a. Feet very long, fringed. Aquatic, (Neotorex Baird.) 
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1075. 8. palustrU Richardson. Water Shrew. Hoary black; 
belly ashy gray ; chin not pale, largest of our shrews. L. 6. T. 2 J. 
Minn, to Rocky Mts. and N. 

1076. S. albibarbift (Cope). Belly dark, like the back or 
somewhat grayer; chin pale. L. 6. T. 2|. Quebec to Penn. 
(albuSf white ; barbGf beard.) 

aa. feet moderate, not fringed. 
b. Teeth colored, 32 = f § ; feet large; no secondary cusp or canine. (Sorex,) 
c. Third upper premolar larger than fourth. 

1077. S. ricbardsoni Bachman. Back with a well-defined dark 
band ; ears rather small ; tail scant-haired. L. 4. T. 1|. Minn, 
and N. (To Sir John Richardson.) 

1078. S. fumeus (Miller). Back not noticeably darker than 
sides. L. 4|. T. If. Great lakes, N.E., and S. to Tenn. (Lat., 
smoky.) 

1079. S. macmrus Batchelder. Large tailed shrew, similar to 
S, fumeus in color and size, but readily distinguished by its long 
tail. L. 5|. T. 2|. Adirondacks and Catskills, N. Y. (juucposf 
long ; ovpdf tail.) 

1080. S. personatus Geoffroy St. Hilaire. Common Shrew. 
Ears large ; chestnut brown. Tail short, scant-haired. L. 2|^. 
T. 1. Smallest of our Shrews; N. U. S. from Mass. N. W. to 
Alaska. (Lat., masked.) 

bb. Teeth apparently 30 = ^5 ; feet small; a secondary cusp on upper canines 
and neighboring incisors. (Microsorex Baird.) 
cc. Third upper premolar smaller than fourth. 

1081. S. fisheri Merriam. Coloration plain, chestnut brown 
sides dark like back. L. 4J. T. 1§. Dismal Swamp. (To A. K. 
Fisher.) 

1082. S. hoyi Baird. Very small and slender; ears large ; olive 
brown. L. 3. T. 1^. AVis. to Nova Scotia and N., rare. (To 
Dr. P. R. Hoy.) 

560. BLARINA Gray. (A coined name.) 
a. Teeth 32 = I J. (Blat'ina.) 

1083. B. brevicauda (Say). Mole Shrew. Size large for a 
Shrew; fur short and coarse ; color dark ashy gray. L. 4i. T. 1. 
N. S. to N. C. and Dak., generally common. (Lat., short-tail.) 
Subspec. carolinensis (Bachman). Smaller; dull leaden gray, 
washed with brownish. L. 3^^. T. J. S. U. S., north to Ind. 
and S. Va. 

1084. B. telmalestes Merriam. Similar to B. brevicauda, more 
plumbeous ; the molar teeth with the inner posterior lobe broad, 
rounded. L. 4}. T. l^^. Dismal Swamp, (rikfia, swamp; 
Xrjtrrqs, robber.) 

aa. Teeth 30 = J5 ; tail bicolor. ( Cryptotis Pomel.) 
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1085. B. parva (Say). Body stout; iron gray, with brown 
gloss. L. 3 J. T. J. Penn. to Neb. and Tex., not rare. 

Family CLXXXIX. TALPID-ffl. (The Moles.) 

Body stout, thick, and clumsy, without distinct neck. Eyes rudi- 
mentary, sometimes concealed. No external ears. Limbs very 
short; feet greatly expanded and provided with strong claws, 
adapted for digging; anterior limbs much larger than posterior. 
Scapula as long as humerus and radius together. Canines usually 
distinct. Fur compact, soft, and velvety. Genera 1 1 ; found through- 
out the Northern hemisphere ; some of them digging elaborate bur- 
rows. (Lat., talpGy mole.) 

a. Snout elongated, not star-shaped at tip; tail shorter than head. 
b. Teeth ff = 36; nostrils partly superior ; tail nearly naked. 

SCALOPS, 561. 
bb. Teeth || = 44 ; nostrils lateral ; tail densely hairy. Parascalops, 5G2. 
aa. Snout elongated, fringed at tip with a circle of long fleshy projections ; 
nostrils terminal; tail much longer than head; teeth |} = 44. 

CONDYLUBA, 563. 

561. SCALOPS Cuvier. (cr/caXo^fr, mole, from aKoXXea, to dig.) 

1086. S. aquations (L.). Common Mole. Dark plumbeous, 
paler below ; feet full webbed ; palms broader than long ; eye not 
wholly covered by skin. L. 5^. T. 1. Mass. to Ind., and S., 
very abundant. Subsp. maohrinof (Rafinesque). Prairie Mole. 
Silvery plumbeous ; palms scarcely broader than long ; larger and 
more silvery than the preceding. L. 61. T. 1^. Mich, to Minn, 
and S., chiefly in the prairie region. 

562. PARASCALOPS True. (fra/>a, near; Sealops.) 

1087. P. brewer! (Bachman). Hairy tailed Mole. Dark 
plumbeous, with brown gloss ; palms narrow ; tail densely hairy. 
L. 6. T. 1. N. B. to Ohio and mts. of N. C. 

563. COND7LX7RA Illiger. (K6vbv\os, node ; ovpd, tail.) 

1088. C. cristata {L.). Star-nosed Mole. Blackish ; skull 
long and slender. L. 6|. T. 2J. Nova Scotia to Ind., and N. 
in Alleghanies, S. to N. C. (Lat., crested.) 

Order L. CHIROPTBRA. (The Bats.) 
Mammals with the anterior limbs modified for flight by the elonga- 
tion of the fore arm, and especially of four of the fingers, all of 
which are connected by a thin leathery membrane, which includes 
the hind feet and usually the tail ; humerus and femur not included 
in the common integument of the body; teeth with enamel, the 
throe sorts differentiated ; mammse pectoral. The Bats are chiefly 
nocturnal in their habits, going into TfttYT^meiiX. 'm ^^^\Axwt^ ^^^ 
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banging, head downward, by their hind claws. Most of them are 
*nsectivorous, a few in tropical regions feeding on fruits. About 
400 species are known, chiefly of small size. The order is very 
sharply defined, but it has probably sprung from the same stock as 
the Insectivora. (x'ipt hand ; vnpov, wing.) 

a. Insect! voroas ; ears Urge; no leaf-like appendage to snont; hairs with im- 
bricated scales arranged in spirals. . . • YESPEBTiuoNiDiK, 190. 

Family CXC. VBSPBRTILIONID-ffl. (The Common 

Bats.) 

Insectivorous Bats with the snout not appendaged, or merely with 
two lateral excrescences ; wing membranes ample ; tail completely 
enclosed in the interfemoral membrane or only the last joint ex- 
serted ; fur of peculiar structure, each hair with a series of minute 
imbricated scales arranged in spiraL The largest family of bats, 
with about 16 genera; especially abundant in temperate regions. 

a. Nostrils simple, at tip of snout; ears moderate; forehead not grooved. 
b. Incisors fif . 
c. Teeth 98 ; muzzle narrow, hairy in front of eyes; ears as long as head; 

slender species with thin vrings and ears Mtotis, 564. 

cc. Teeth 82 to 36 ; muzzle nearly naked before eyes ; ears shorter than 
head ; stout species with thick wings and ears. 

d. Teeth 36 ; molars i Lasiontcteris, 565. 

dd. Teeth 34 ; molars | Pipistrellus, 566. 

ddd. Teeth 32 J molars I Vespertilio, 567. 

bb. Incisors ^'^- 



3-3. 



c. Teeth 30; upper incisors small; wings and interfemoral mem- 
branes nearly naked Nycticeius, 568. 

ee. Teeth 32; upper incisors stout; interfemoral membranes hairy 
above, the wings with furry patches. . . . Lasiurus, 569. 
aa. Nostril margined behind by grooves and glandular prominences; cheeks 
with large excrescences ; ears very large (an inch high) ; teeth 36. 

CORVNORHmUS, 570. 

564. MYOTIS Kaup. {fids, mouse ; ovs, ear.) 

1089. M. subulatus (Say). Little Brown Bat. Face small, 
fox-like, with high forehead and pointed snout ; ears large, slender, 
nearly twice the height of the erect tragus ; ears reaching beyond 
nostril when laid forward; wings naked; interfemoral membrane 
naked except at base; face whiskered; color dull olive-brown. 
L. 3. E. 9. T. l\. E. N". Am., abundant everywhere; very 
variable. (Lat., awl-shaped.) 

1090. M. lucifugus (Le Conte). Ear and tragus short and 
broad, the ears reaching nostril when laid forward. L. S^. Color 
glossy dull brown. E. N. Am., common. (Lat, shunning light.) 
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565. LASION7CTERIS Peters. (Xacnos, woolly; wKTfpis, bat; 

night-watcher.) 

1091. L. noctivagans (Le Conte). Silver Black Bat. 
Tragus almost as broad as high, scarcely one-third height of ear ; 
Eemoral membrane entirely though scantily furred ; fur long and 
Bilky, black, usually with silvery tips to the hairs. L. 3^. E. 12. 
T. li. U. S. generally, migrating south in winter; easily known 
by its color. (Lat., nox, night; va^an^, wandering.) 

566. PIPISTRELLnS Kaup. (Italian pipistrello, vispitrelloy 

dim. of vespertilio, bat.) 

1092. P. subflavus (F. Cuvier). Tragus slender, erect, half the 
height of the ear; upper incisors about equal in size; femoral 
membrane one-third furred; yellowish brown, brighter forwards. 
L. 3. E. 9. T. li. N. Y. to Iowa and Texas ; chiefly southward. 
Subspec. obsounui Miller. Color duller, less yellow. Lake George, 
N. Y. 

567. VESPERTILIO Linnaeus. (Lat, bat, from vesper, 

evening. ) 

1093. V. fuscuB Beauvois. Browx Bat. Tragus never 
pointed, nearly half as high as ear; wings naked; interfemoral 
membrane furred at base ; ear more or less turned outward ; upper 
lateral incisors small, scarcely visible. L. 3 to 4. E. 12. T. li. 
Is rather smaller than the European F. serotinus. Me. to B. C, 
S. to Ariz., common. (Lat., dusky.) 

568. NTCnCEinS Rafinesque. (yv(, night.) 

1094. N. humeralis Rafinesque. Twilight Bat. Ears small, 
wide apart; a small wart above eye; fur rather scanty. Dark 
fawn color above, passing into brownish below. L. 8J. E. 9. 
T. Ij. Penn. to Mo. and S. W., common. 

569. LASKTRUS Gray. {Xdaios, woolly ; ovpd, tail.) 

1095. L. borealis (Miiller). Red Bat. Fur long and silky, 
reddish brown, mostly white at tip ; lips and ears not edged with 
black; a whitish tuft at base of thumb. L. 3|. E. 12. T. 1|. 
£• U. S. everywhere, very abundant ; known by its reddish color. 

1095 b. L. oinereuB (Beauvois). Hoary Bat. Much larger. 
Rich chocolate-brown, overlaid with white ; lips and ears marked 
with black. L. 5. E. 14. T. 2^. U. S., raUier northward, mi- 
grating south in winter, rare. (Lat., ashy.) 

570. CORYNORHIN U S Harrison Allen, (/copvn;, club; piV, 

nose.) 

1096. C. macrotis (Le Conte). BiG-itAiiiE.i> 'Bkt. Yavqtww 
by itj la/^6 Bize and very large ears. BVacVAsYi\ iv« wAv. «^^^ 
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long. L. 8|. E. 11. T. If. Ya. to La.; other lubspecies W. 
(f»aKp6s, large ; oZs, ear.) 

Order LI. CETB. (The Cetaceans.) 

Mammals of the sea, more or less fish-like in form, and adapted 
for life in the open ocean. Bones of the neck short, more or less 
fused; posterior limbs ivanting; pelvis rudimentary; anterior 
limbs developed as broad, flattened paddles, without distinct fingers 
and without nails. Nostrils developed as spiracles, and opening 
usually on top of head, thus enabling the animals to breathe with- 
out raising the head from the water; eyes small; no external ear; 
skin nearly or quite destitute of hair; tail ending in a broad hori- 
zontal fin or paddle ; back sometimes with a dorsal fin. Skin thick 
and tough ; beneath it a thick layer of fat (blubber), which pro- 
tects the animal from the cold. Species numerous; found in all 
seas, some of them being the largest of all animals. The nearest 
relationships of the whales are perhaps with the seals, among living 
forms, but the differentiation is now very wide. Of the numerous 
species occasionally straying to our coasts, the following seem prop- 
erly to belong to our fauna. The nomenclature and analysis of 
genera is chiefly taken from True's paper on " Collecting Specimens 
of Cetaceans," in Kept. U. S. F. C. for 1883 published in 1885. I 
have also made considerable use of MS. lists of species kindly 
given me by Mr. F. W. True, and by the late Prof. Cope. The 
nomenclature here adopted has been lately revised by Mr. True. 
{KfJTO£t whale.) 

Pamilies of Cete. 

a. Upper jaw without whalebone; spiracles coalescent into one; lower jaw 
much less thick than upper; skull unsymmetrical. (Denticete.) 
b. Upper jaw with teeth (except in the adult of one genus); eye inserted 
behind angle of mouth and not much above it; snout more or less 
sharp at tip; lower jaw with numerous (6 to 120) teeth. 

DELPHINIDiK, 191. 

bb. Upper jaw toothless; eye decidedly above angle of mouth. 
c. Lower jaw with 2 to 4 teeth, or apparently toothless ; snout more or less 

sharp at tip Ziphiid^ 192. 

cc. Lower jaw with 18 to 50 teeth ; snout not sharp, sometimes truncate 

at tip Physeterid.k, 193. 

aa. Upper jaw with long strips of baleen or whalebone; no teeth; spiracles 
separate; eye very small, close to angle of mouth, between mouth and 
pectorals; lower jaw very thick and deep, nearly as deep as upper, 
the cleft of mouth curved. (Mysticete.) . . . Bal^midjb, 194. 

Family CXCI. DELPHINID^. (The Dolphins.) 

Cetaceans with well developed teeth in both jaws (deciduous in 
the upper jaw in one genus) and a single, somewhat complicated 
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nasal tube. Genera 17; species numerous, including the smaller 
and many of the most active and yoracious of the Cetacea. 

o. Head with an elongate beak ; a distinct dorsal fin. 

b. Teeth in each jaw about 44; truncate at tip; palate without lateral 

grooves •••.. Tursiops, 571. 

lb. Teeth in each jaw 80 to 120. 

z. Palate without lateral grooves Pbodelphinus, 572. 

XX, Palate with deep lateral grooves Delphic us, 573. 

aa. Head with a very short beak or none. 

c. Teeth in both jaws persistent. 

d. Teeth flattened; dorsal present. ..... PnoOiBNA, 574. 

dd. Teeth terete. 

e. Dorsal fin well developed. 

/. Teeth in each jaw 44 to 46; dorsal fin falcate. 

Lagbnorhtnchus, 575. 

Jf. Teeth in each jaw 16 to 24. 

a. Dorsal moderate; head almost globular; P. long and narrow; 

teeth rather weak, none in comer of mouth. 

Globicephala, 576. 

gg. Dorsal very high, sword-shaped, its height greater than length 

of pectorals; teeth very strong; skull massive. Orca, 577. 

€€. Dorsal fin obsolete; pectoral short; teeth few. 

Delphinapterus, 578. 
€c. Teeth in upper jaw feeble, disappearing with age ; 6 to 14 bluntish 

teeth in lower jaw; dorsal fin low, rather posterior. Grampus, 579. 

571. TIJRSIOPS Gervais. (7\imo, porpoise; o{>/f, 

appearance.) 

1097. T. tursio (Fabricius). Bottle-nose Dolphin. Gray 
above, pure white below ; beak short and stout ; teeth ^. Ver- 
tebrae 7 + 18-|-87. L. 11 feet. N. Atl., common ; caught in num- 
bers at Cape May. (Eu,) 

572. PRODELPHINnS Gervais. (jrpo, before ; Delphinus.) 

1098. P. plagiodon (Cope). Spotted Dolphin. Form of 
D, delphis; dorsal high, recurved; arm broad; beak stout. Dark 
purplish slate-color, above; white below; back and fins spotted 
with pale ; lower parts spotted with dark slate. L. 10 feet. N. 
Atl., S. to N. J. (irXaycof, oblique ; od<»y, tooth.) 

573. DELPHINnS Linnaeus. (dcXc^'r, dolphin.) 

1099. D. delphis L. Common Dolphin. Snout narrow, 
sharp ; occiput short, rounded. L. 10 feet. N. AtL, scarce on our 
coast, (i^ti.) 

574. PHOC2EINA Cuvier. (^(UKOiva, porpoise, from tfiaicri^ seal.) 

1100. P. pbocasna (L.). Common Harbor Porpoise. Puf- 
fing Pig. Snuffer. Color nearly plain dusky above, paler 
below. L. 5 feet. N. Atl. and N. Pac., very common, vol %>^ 
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and near shore, ascending rivers. {Eu,) (P. brachycium Cope; 
P. linecUa Cope.) 

575. IiAGENORUYNCUUS Graj. (Xoyi/vof , flagon ; 

pvy^osy snout.) 

1101. L. acutos Gray. Skunk Porpoise. Bat Porpoise. 
Sides with broad stripes of white and yellow. L. 10 to 15 feet 
Coast of N. E. U. S., and in the open seas in large schools ; like 
other porpoises, often swimming alongside of ships as if racing with 
them. Common, used for bait. Two or three other species occur 
in the N. Atl. {Eu.) 

576. GLOBICEPHALA Lesson. (Lat., globus , globe ; 

Kc^MiX^, head.) 

1102. O.melaa (Traill). Black Fish. Pilot Whale. Grind 
Whale. Black ; arm about 4 in length. L. 20 feet. N. Ail., 
common, in large schools, S. to N. J. (juXast black.) {Eu,) 

1103. G. brachyptera Cope. Black; arm 6 in length. Coast 
of N. J. and S. (fipax^^i short ; irrepov, fin.) 

577. ORCA Gray. (Latin name of a kind of whale.) 

1104. O. orca (L.). Killer. Sword Grampus. Black, 
white below. A most persistently voracious and destructive 
cetacean, attacking all large sea animals, tunnies, sword-fishes, 
seals, and all whales, even the largest^ to the great annoyance of 
fishermen. L. 20 feet or more. Dorsal 6 feet high. Atl. and Pac. 
(Eu.) (O. gladiator Bonnaterre.) 

578. DELPHIN APTERUS Lacdpfede. (SfX^/f, dolphin ; 

a, privative ; irrepSv, fin.) 

1105. D. lencas (Pallas). White Whale. Beluga. Creamy 
white; young dusky. N. Atl., S. to Cape Cod. L. 15 feet. (Eu.) 

579. GRAMPUS Gray. (A corruption of the French '* grand 

poisson.") 

1106. G. griseus (Cuvier). Grampus. Cow Fish. Slate 
color, with white scratches. L. 15 to 20 feet. N. Atl, not rare. 
(Eu.) (Lat., gray.) 

Family CXCIL ZIPHIID^. (The Bottle-nosed 

Whales.) 

This group is intermediate between the Sperm Whales and the 
Dolphins. It is distinguished from the former chiefly by the very 
small number of teeth, usually not more than four developed in the 
lower jaw, these fitting into pits in the upper ; these teeth are mostly 
deFeloped only in the maVe. Doxaal small, posterior ; pectoral short. 
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ovate, placed low, with five fingers enclosed in thick skin ; snout 
more or less produced, the forehead rising abruptly in the adult. 
Genera 4 ; species about 10, mostly of the Southern seas. 

a. Teeth in 8 evident. 

b. Visible teeth two, in tip of lower jaw Ziphius, 580. 

bb. Visible teeth two, in side of lower jaw Mesoplodon, 581. 

<ta. Teeth in both jaws wanting or concealed ; beak long. 

Htperoodon, 582. 

580. ZIFHTCTS Cuvier. (An old name, from £<<^off, sword ?) 

1107. Z. cavirostriB Cuvier. L. 20 feet. Atl. {Eu.). (Lat., 
concave-snout.) 

581. BffESOPLODON Gervais. (ixiaos, middle ; ovrXov, 

armature ; ^dcbv, tooth.) 

1108. M. bidens (Sowerby). Cow-fish. N. Atl., scarce. 
L. 20 feet. iEu,) (Lat., with two teeth.) 

582. HTPEROODON Lac^p^de. {imffxpa, palate ; odcov, tooth.) 

1109. H. rostratUB (Miiller). Bottle-nosed Whale. 
Sperm- Whalk Porpoise. Beak distinct in young, obscured in 
adult by the development of bony crests which give the head the 
shape of a trunk or chest. N. Atl. L. 25 feet. (Eu.) (Lat., 
long-nosed.) (^. semijunctus Cope.) 

Family CXCIH. PHYSBTBRID-ffl. (The Sperm 

Whales.) 

Teeth numerous, in lower jaw only; lower jaw very thin and 
flat; upper jaw heavy; eye placed high, much above angle of 
mouth. Two genera, with S or 4 species, in warm seas. 

a. Dorsal fin present, behind middle of back; teeth 18 to 30, very sharp; 
head blontish bnt not truncate; spiracles on top of head ; length nbout 
20 feet KoGiA, 583. 

CM. Dorsal fin wanting; teeth 40 to 50, large and blunt; head very long and 
deep, truncate in front, the cavity of the snout filled with oil and sper- 
maceti ; spiracles in front of head ; length 60 to 80 feet. 

Physetbr, 584. 

583. KOGIA Gray. 

1110. K. brevioeps (Blainville). Pigmy Sperm Whale. 
L. 10 feet Warm seas, occasional on our coast. (Lat., short- 
headed.) (Eu.) 

5M. PHYSETBR Linnieus. (((nfOTfrrfp, a whale, from <l>va'da, 

to blow.) 

1111. P. maorocephalns L. Sperm Whalb. Cachalot. 
BUckish, paler below. Open sea, commonest far S. ; one of iVa 
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most Ttloable ci the whales. L. ^ dO feet ; 9 much smaller. 
(£11.) (juucpotf long ; xt^oX^, head.) 

Family CXIV. BAL^BNID^B. (The True Whales.) 

Teeth disappearing before birth, their place taken in the upper 
jaw by an array of parallel plates with fringed edges, known as 
baleen or whalebone. Eye very small, placed close to angle of 
mouth. Spiracles separate, comparatively simple in structure ; 
lower jaw very large and thick, its edge convex upward. Genera 
4 or 5 ; species about 20 ; huge creatures, mostly of the colder seas, 
feeding chiefly on small animals and sought by man for the sake of 
the oil (blubber) and the whalebone. 

a. Belly with conspicaouB longitadinal farrows; pectorals shorter than head. 

b. Dorsal fin well developed, bat small Baljsnoptera, 585. 

bb. Dorsal fio obsolete; back with a fleshy hump ; belly with furrows; 

pectoral as long as head Mbgaptera, 586. 

aa. Belly withoat farrows ; dorsal fin obsolete ; whalebone very long and 
blackish Baussa, 587. 

585. BAI«2INOPTX!RA Lac^p^de. (Balanay whale ; m-tpdv, 

fin.) 

a. Dorsal fin posterior. (Fin-back whales.) (Physalus Gray.) 

1112. B. physaluB (L.). Common Rorqual. Finner. Fix- 
back. Razor-back. Grayish slate above, paler below ; whalebone 
slate-color varied with brownish ; L. 70 feet. N. Atl., the com- 
monest finback whale feeding on herring. {Eu,) (P. anti- 
quorum Gray; Sihhaldius tectirostris Cope.) 

1113. B. muBculuB (L.). Blue Whale. Dark bluish gray, 
with small whitish spots on breast ; flippers very long, 7 in body ; 
dorsal very small, far back ; whalebone black. L. 80 to 85 feet. 
One of the largest of animals, second only to its relative, Balcenop- 
tera sul/urea Cope, the Sulphur Bottom Whale of the Pacific, 
which reaches 100 feet. N. Atl., probably off our coasts. {Eu.) 
(B. sibbaldi Gray.) (Musculus^ old name of some whale.) 

aa. Dorsal submedian. (Balcennptera.) 

1114. B.borealiB (Lesson). Rudolphi's Rorqual. Blue-black 
with oblong pale spots ; flippers small, 1 1 in body ; whalebone dark. 
L. 50 feet. N. Atl., occasional off our coasts. (Eu.) C^ Sibbaldius 
tuberosus Cope.) 

1115. B. acutoroBtrata Laedpfede. Little Piked Whale; 
Scrag Whale. Grayish black, white below; flippers with a 
broad white band ; whalebone pale. L. 30 feet. N. Atl., occa- 
sional off our coasts. (Eu.) (? Agaphelus gibbostu Cope.) 
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586. MEQAPTERA Gray, (fuya, large ; irr€p6v, fin.) 

1116. M. nodosa (Bon naterre). Hump-back Whale. Body 
short, thick, with humps and protuberances; skin often covered 
with barnacles. L. 60 to 75 feet; color usually black. N. Atl., 
formerly common. (Af. osphyia Cope.) (Eu,) (Lat., with nodes 
or lumps.) Allied to this species is the Hump-back whale of the 
Pacific, M. versabilis Cope. 

587. BAI«2INA Linnaeus. (Lat., whale.) 

1117. B. glacialis Bonnaterre. Right Whale, of the At- 
lantic. Black Whale. The common large whale of our Eastern 
coasts and the North Atlantic generally, occasionally S. to. S. C. 
Color black. L. 40 feet. (Eu.) 

In the Arctic seas occurs the great Bowhead, B. mysticeius L., 
the most valuable of the whales, reaching a length of 50 or 60 feet, 
yielding 200 to 300 barrels of oil and from 1 to 2 tons of whalebone. 

Order LIL UNOlJLiATA. (The Hoofed Mammals.) 
Herbivorous mammals provided with 1 to 4 enlarged and thick- 
ened claws or hoofs on each foot ; molar teeth adapted for grind- 
ing. The anatomical characters of this well-known and varied 
group are too numerous to be here summarized. The order is 
usually subdivided into the Perissodactyli, or odd-toed ungulates, 
and the Artiodactyli, or even-toes. The former group is exempli- 
fied by the Horse (Equus caballus L.), the Ass (Asinus asinus L.), 
the Rhinoceros, and the Tapir. The Artiodactyli are again sub- 
divided into the non -ruminating, omnivorous, hornless, naked or 
bristly allies of the Common Hog and Wild Boar {Su8 scrofa), and 
the group of Pecora (Ruminants). To the latter belong all the 
living ungulates occurring within our limits. (Lat., ungulatusy 

hoofed.) 

FamiUei of TTngnlata. 

a. Feet bifid; first toe wanting; second and fourth radlmentary. {ArtUh' 
dactyli.) 
6. Stomach compound, of 3 or 4 compartments; horns usually present. 
{Ptcora.) 
c. Upper jaw without incisors, in the adult. 
d. Horns solid, usually branching, deciduous. . . . Cervida, 195. 
dd. Horns hollow at base, branched, deciduous. Ahtilocapridjb, 196. 
ddd. Horns permanent, hollow, each enclosing a process of the frontal 
bone BoviDJB, 197. 

Family CXCV. CBRVID2B. (The Deer.) 

Horns deciduous, solid, developed from the frontal bone, more 
or less branched, covered at first by a soft, hairy integument, 
known as "velvet;" when the horns attain their full size, which 
they do in a very short time, there arises at the base of each a ring 
of tubercles known as the " burr ; " this compresses and finally ob- 

22 
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literates the blood-Tessels sopplTing the Telvet, which dries np and 
is stripped off, leaving the bone hard and insensible ; the horns or 
*< antlers " are shed annually, the separation of the " beam " from 
its ^ pedicel '* taking place just below the burr ; antlers are want- 
ing in the female (excepting in the Reindeer), but they are present 
in the male of nearly all species. Stomach in four divisions, 
of the ordinary ruminant pattern. Dental formula, i. }:J ; c. 
(usually) f :f ; pm. }:} ; m. }:}. A widely distributed family of 
about 13 genera. 

a. Horns present in males only. 
b. Horns roanded more or less; rarely snb-palmated ; nose naked and moist 
e. Horns small, curving forward, the first snag short, at some distance 
above the base, and like the others curving upward; tail rather long; 

hoofs rather elongate Odocoileus, 588. 

cc. Horns large, curving backward, with the snags all directed forward, 
one of them immediately above the burr; tail veiy short; hoofs 

broad and rounded Cebvus, 589. 

bb. Horns very broadly palmated to the tip; nose very broad, entirely 

hairy except a small naked spot between nostrils. . . Aloes, 590. 

aa. Horns (present in both sexes) broadly palmated at tip; nose entirely 

hairy Rangifeb, 591. 

588. ODOCOILEnS Rafinesque. (piovs, tooth ; koTKos, hollow.) 

1118. OA americanuB (Erxleben). Virginia Deer. Red Deer. 

General color chestnut red, grayish in winter ; tail white below. 
M.iine to Great Plains and S., formerly very common, and still 
abundant in wild districts. Subspec. macrourns (Rafinesque). 
White Tailed Deer. Yellowish gray, waved with dusky; 
lower side of tail, etc., white; chin mostly white; size of preced- 
ing. Dak. to Texas and W. (fMOKpos, long; ovpdj tail.) 

1119. O. hemionus (Rafinesque). Mule Deer. Larger; ears 
very long, nearly as long as tail. Ashy brown, a darker dorsal 
stripe. Dak. to Ore. and S. (ijfu-, half ; ovos, ass, mule.) 

589. CERVUS Linnaeus. (Lat., stag.) 

1120. C. canadensis (Erxleben). Wapiti. Chestnut red, 
grayish in winter; size nearly equal to that of the Moose. N. Y. 
to Wis., Wyo. and W., formerly S. to Tenn., now becoming rare, 
extinct eastward; commonly and wrongly called " Elk " in America; 
a noble animal related to the great Stag of Europe, Cervus elaphus 
L. the " tall deer," beloved of England's sportsman-kings, 

590. ALCBS Gray. (From Elk.) 

1121. A. americanuB Jardine. Moose. True Elk. Tawny 
above, yellowish below ; ears large ; profile of snout very convex. 

^ This is 0. virginianus (Boddaert), but Erxleben's name is older, if available, as 
claimed by Mr. Outram Bangs. 
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Largest of our Cervidas and one of the noblest of animals, reaching 
the size of a horse. - Maine and N. B. to Wash, and N.; becoming 
rare ; close to the European Elk, A. dices (L.). 

591. RANGIFER Hamilton Smith. (Old name.) 

1122. R. caribou (Gmelin). American Reixdrer. Wood- 
land Caribou. Brownish, grayer in winter. N. S. to L. Su- 
perior and N. The Barren Ground Caribou, subspec. arotioiu (Rich- 
ardson), is smaller and confined to the treeless Arctic regions. The 
species is allied to the Eurc^pean Reindeer, R. tarandus (L.). 
(Caribou, the French name.) 

Family CXC VI. ANTILOCAPRID-ffl. (The Prong-bucks.) 

This group contains a single species, intermediate between the 
Cervidas and the Bovidas. With the general characters of the 
latter, its horns are deciduous and branched, as in the deer. Horns 
erect, compressed at base with a short branch or flattened process 
in front, the end conical, recurred ; nose hairy at tip except along 
median line ; tail very short ; no false hoofs. One species, a singu- 
lar, antelope-like animal of the Rocky Mountain region. 

592. ANTILOCAFRA Ord. (Antilope -f Capra.) 

1123. A. americana (Ord). Prong-horn. Cabree. Rockt 
Mountain " Antelope." Yellowish brown, marked with brown 
and white. L. about 5 feet. T. 7 inches. Height 3 feet. Dak. 
to Tex. and W., formerly very abundant. 

Family CXCVII. BOVID-ffi. (The Cattle.) 

Ruminants with the horns, if present, simple, hollow, permanent, 
each enclosing a process of the frontal bone. Teeth i. f ; c. ^ ; 
m.f :J = 32. Genera about 45 ; species 100 or more, in habiting warm 
regions, and most abundant in the Old World. The ox {Bos tau- 
ms L.), the sheep {Ovis aries), and the goat {Capra hircus) are 
familiar members of the family. The Bighorn, Ovis canadensis 
Shaw, occurs to the westward of our limits, as also the Rocky 
Mountain Gloat, Oreamnos monlanus (Ord). 

a. Nose naked at tip and very broad; horns curved, the base directed out- 
wards; hoofs broad ; tail long; forehead broader than long. {Bovinm,) 
b. Body highest at shoulders ; anterior parts with a long, shaggy mane. 

Bison, 593. 

593. BISON Hamilton Smith. (Lat., a wild ox or buffalo.) 

1124. B. bison (L.). Buffalo. Bison. Brown ; the snout, 
hoofs, horns, etc., black. U. S. generally ; formerly very abundant, 
but now extinct, except a small herd in the Yellowstone region. 
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Ordkb LIU. FEB^. (Thx Flbsh-Eatkrb ob Carkiyora.) 

Canine teeth distinct, conical; molars more or less adapted for 
cutting; clavicles imperfect or wanting; toes provided with claws; 
skin covered with hair or fur; alimentary canal short. Greneral 
structure in accordance with the predatory life led by all these 
animals. (Lat., /eru«, a wild beast; the name Fera of Linnseas is 
much older than Cuvier's term Camivora^ which is in general use.) 

Famlliei of Fens. 

a. Limbs thort, unfitted for walking; the toes anlted in a flat paddle, from 
which only the claws project; no external ear; tail very short; eyes 
large; incisors often less than |. (Pinmpedia.)^ 

b. Hind limbs directed backwards, used only in swimming; claws strong; 

neck short Phocid^ 198. 

aa. Limbs fitted for walking; the toes distinct; incisors |. {Fimptdia,) 
h. Hind feet with 5 toes, 
c. Feet fully plantigrade ; sectorial teeth and the molars behind them all 
taberculate. 
d. Tail well developed ; body rather slender, the snont sharp. 

Proctonidjb, 199. 
dd. Tail rudimentary; body very robust; snout not acuminate. 

Ursid^ 200. 
cc. Feet sub-plantigrade or digitig^de; only one tuberculate molar, the 

sectorial premolar of typical form Mustklidjs, 201. 

bh. Hind feet with 4 toes. 

e. Teeth 42; claws not retractile; snout more or less produced. 

Canid^, 202. 

ee. Teeth 28 to 30; claws retractile into a sheath; snout short, the 

head broad FsLiDiE, 203. 

Family CXCVIIL PHOOID-aSJ. (The True Seals.) 

Seals with the fore limbs well forward ; neck short ; hind limbs 
directed backward, useless on land; hand and foot hairy; nails 
usu.'illy well developed ; no external ear. Other characters further 
distinguishing; these seals from the Fur Seals and Sea-Lions (0/a- 
riidce)^ and the Walruses {Odohcenidce), are drawn from the skele- 
ton. Genera 10-11 ; species numerous; found on most coasts, 
swimming freely in the water and feeding chiefly on fishes, resting 
and sunning in the rocks on the shore, sometimes breeding on float- 
ing ice. 

a. Incisors usually |§; interorbital region very narrow; nails of all digits 
well developed (other characters drawn from the skull). (PhocincB.) 
b. Snout narrow; incisors simple, conical Phoca, 594. 

^ The Eared Seals (Otariidce) and Walruses (Odobcsnidce), having external ears, 
and limbs used for walking, form a distinct suborder, Gressigrada<, containing the Sea 
LiouB, Fur Seals or Sea BeaiB, aivd the Walrus. 



URsm^ — cc. 341 

594. PHOCA Linnaeus. (<^<oia7, seal.) 

1125. P. vitulinaL. Harbor Seal. Yellowish gray, usually 
spotted or blotched with darker above ; variable. Fore feet short, 
with five strong curved claws, subequal ; hind claws shorter, less 
curved. L. 4 to 5 feet. N. Atl., S. to N. J., common N., seldom 
far from shore. (Lat., calf-like.) {Eu.) Several other seals 
occur N. of Newfoundland. 

Family CXCIX. PROOYONIDiB. (The Raccoons.) 

Plantigrade Camivora of moderate size, with the body compara- 
tively slender and the tail well developed. Teeth i. }:f ; c. \z{ ; 
pm. ^:J; m. ^:|=40. Sectorial tooth broad, tubercular. Snout 
more or less elongated ; no csecum. Genera 4 or 5, all American. 
a. Tail not prehensile ; snout moderate, not flexible. . . . Procton, 595. 

595. PROCYON Storr. (npoKvavj before the dog.) 

1126. P. lotor (L.). Common Raccoon. Grayish white ; hairs 
black-tipped ; tail with black rings ; a black cheek-patch ; body 
rarely entirely black. L. 33. T. 10 J. U. S., N. to N. Y., S. On- 
tario, and Minn., abundant (Lat., washer.) 

Family CC. UBSIDiE. (The Bears.) 

Plantigrade Camivora having the body thick and clumsy. Tail 
rudimentary. Teeth 42 ; molars }, broad and tuberculated, accord- 
ing with the omnivorous diet. Genera 5 ; species about 15, mostly 
widely distributed. The Polar Bear, ThcUarctos maritimus, occurs 
to the northward of our limits, and the huge Grizzly Bear, Ursus 
horrHnlis^ Ord, to the westward. The Brown Bear of Europe, 
Ursus arctos L., is closely related to the Grizzly. 

a. Snoot depressed, so that the profile does not form a straight line; soles 
not fully forred ; claws moderate Ursus, 596. 

596. URSUS Linnaeus. (Lat., bear.) 

1127. U. americanoB Pallas. Browx, Black or Cinnamon 
Bear. Color black or brownish. N. Am., abundant, where not 
'exterminated. 

1 Coward, — of heroic size 
In whose lazy muscles lies 
Strength we fear and yet despise; 
Savage, whose relentless tusks 
Are content with acorn husks ; 
Robber, whose exploits ne'er soared 
O'er the bee's or squirrel's hoard ; 
Whiskered chin and feeble nose, 
Claws of steel on baby's toes. (Bret HarU,) 
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Family CCI. MUSTELID^. (Ths Wxasblb.) 

CmroWora either plantigrade or digitigrade, with the toes 5-5. 
Molars ^:^ (rarely \z\) ; the upper and the last lower one tuber* 
cular; sectorial premolar without tubercles; no c»cum. Most spe- 
cies provided with glands near the anus which secrete a fetid liquid. 
Some are strictly camiyorous, while others are rather omnivorous. 
Siie usually median or small ; the largest, the Sea Otter, being4 feet 
long, the smallest weasels less than a foot. Mwtdidae are found in 
aU parts of the earth excepting the Australian region. Some of 
the species are aquatic, and one, Latax lutriSf the Sea Otter of the 
Korth Fvafic, inhabits the sea, the young bom in the kelp. In 
this family are many of the most valuable of fur-bearing animals. 

a. Skull with the oerebnl portion iwollen backwards and oatwards, the inout 
short, high and tnmcate forwards; toes webbed; the feet adapted for 

swimming; teeth 86; aquatic. (LutrinrnJ) Lutba, 597. 

aa. Skull with the cerebral portion posteriorly somewhat compressed, the 
snout produced, attenuate and transversely convex above; feet scarcely 
webbed; mostly non-aquatic. 
5. Auditory bulla little inflated, constricted; last upper molar above quad- 
rangular, very large, with an outer cutting ridge ; claws nonnretractile ; 
fore-daws lengthened, fossorial. (Afqfhitinm.) 
c. Te^ 84; tail long and bushy; anal secretion very strongecented. 
d. Skull not depressed, its upper outline irregularly convex; large 

skunks Mephitis, 598. 

dd. Skull depressed, its upper outline nearly straight; small skunks. 

Spilogalb, 599. 
66. Auditory bulla much inflated, not constricted. 

e. Last molar of upper jaw enlarged, sub- triangular ; toes straight 

with long, non-retractile claws. (MelincB.) 

f. Body robust; tail very short; teeth 32. . . Taxidea, 600. 

ee. Last molar of upper jaw short, transverse ; toes short, arched, the 

claws retractile. {Mustelims.) 

g. Feet sub-plantigrade; body stout; tail very full and bushy; 

teeth 38 Gulo, 601. 

gg. Feet digitigrade; body slender. 
h. Teeth 38; sectorial tooth with an internal tubercle. 

MUSTELA, 602. 
hh. Teeth 34; sectorial tooth without internal tubercle. 
t. Pads of palm coalescent ; toes webbed, tail bushy. 

LUTREOLA, 603. 

tt. Pads of palm distinct; toes not webbed; tail slender. 

PUTOBIUB, 604. 

597. LUTRA Linnaeus. (Lat., otter.) 

1128. L. canadensis (Schreber). American Otter. Liver- 
brown. L. 46. T. 15. E. N. Mm^'y aquatic. Valued for its 
fur. The Carolinian Otter, if distinguishable, is subspec. lataziiia 
(F. Cuvier). 
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598. MXSPHinS Cuyier. (Lat., a bad odor.) 

1129. M. mephitica (Shaw). Common Skuxk. Black, with 
narrow frontal stripe, nuchal patch, and two lateral bands extend- 
ing from nuchal patch to and down sides of tail, white ; tip of tail, 
white ; amount of white subject to much variation. E. U. S. and 
Canada, south to Texas; generally common and most offensive; 
the typical form northward. Subspec. scmtator Bangs. Size small ; 
tail medium, tapering to a pencil ; feet very small ; markings varia- 
ble. L. 28. T. 8J. F. 2J. Lower Miss. Valley N. to Ind., E. 
to Va. (Lat, searcher.) 

1130. M. hudflonica (Eichardson). Great Northern 
Skunk. Size large, with the skull long and large; dentition 
heavy; palate ending in an open curve; coloration normal. L. 
28. T. 10. F. 8}. K W. and E. to Minn. 



599. SPILOGALE Gray. (Spotted Skunks.) ((rTriXor, spot ; 

yakrjf weasel.) 

1181. S. interrnpta (Rafinesque). Little Striped Skunk. 
Black, with white patch on forehead ; four parallel dorsal stripes, 
broken behind ; tail black, with white pencil at tip. Size very 
small. L. 15. T. 4. Wis. {Hoy) to la., and S. 

1182. S. ringena Merriam. Similar to S. interrnpta; white 
of tail more extensive ; skull ** broader across the postorbital pro- 
cesses, and interorbitally, has better developed postorbital processes 
and a decided postorbital constriction." Va. and W. Ya. to Miss. 
(Lat., gaping.) 

600. TAZIDIIA Waterhouse. (Taxus^ a related genus ; 

tVhiy form.) 

1188. T. amerlcana (Boddaert). American Badger. Chiefly 
grayish. L. 27. T. 5. Wis. to Tex. and W., formerly E. to 
Ohia Becoming rare. 

601. GULO Storr. (Lat., glutton.) 

1134. G. lnscns (L.). Wolverene. Blackish; a pale lateral 
band meeting its fellow above root of tail ; forehead pale ; fur 
shaggy. L. SO. T. 8. N. ffS. and Canada, N. Becoming rare, 
S. (Lat, one-eyed, purblind, from the sad state of the specimen on 
which the species was based 1 — Coues.) 
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602. BffUSTELA LinoflBus. (Lat., weasel) 

11S5. M. amerlcana Kerr. Sable. Pink Mabten. Brown, 
not darker below than above, usually a tawny throat-patch. Ears 
high, sub-triangular. L. 24. T. 8. Penn. to S. Labrador and W. 

1136. M. pennantii Erxleben. Pekan. Fisher. Blackish, 
paler anteriorly, darkest below ; no throat-patch ; ears low, semi- 
circular. L. S5. T. 14. Penn. to Hudson's Bay, and W. (To 
Thomas Pennant, author of Arctic Zoology.) 

603. LX7TREOLA Wagner. (Dim. of lutra, otter.) 

lis 7. L. vison (Schreber). Mink. Dark chestnut-brown, uni- 
form or varied with whitish below. L. 22. T. 8. N. Am. ; com- 
mon, aquatic. (Lat., scout.) Subspec. lutreoeephala (Harlan), the 
big brown mink, occurs along the coast from New England, S. 
L. 25. T. 



604. PTJTORIUS Cuvier. (putorj bad odor.) 

a. Species of small size (length to base of tail less than 12) ; body attenuate; 
neck long ; ears conspicuous, orbicular; tail slender; toes cleft; pads on 
feet separate ; coloration bicolor, reddish brown, yellowish or white be- 
low, the fur usually becoming snow-white in winter. {Arctogale Kaup.) 
b. Large, tail long. 

1138. P. longicaada (Bonaparte). Long-tailed Weasel. 
Belly tawny or salmon-yellow ; black tip of tail reduced to a ter- 
minal pencil; tail long. L. 16^. T. 6. Minn, to Kas. and N. 
Subspec. spadix Bangs. Much darker. Minn. (Lat., date-brown.) 

1139. P. noveboracensia Emmons. Weasel. Ermine. 
Stoat. Belly sulphur-yellow; black of tail not confined to tip; 
fur snow-white in winter only in N. L. 11. T. 3. Me. to N. C. 
and W. to 111., common NT. Allied to the European Ermine, 
P. ermineus (L.). (Lat. of New York.) 

bb. Small, tail short. 

1140. P. cicognani (Bonaparte). Small Brown Weasel. 
Mahogany-brown, white, rarely yellowish below; white in winter. 
L. 10. T. 2. Northern regions, S. to Long Island. 

Family CCIL CANIDuE. (The Dogs.) 

Digitigrade Carnivora with blunt, non-retractile claws ; toes 6-4. 
Muzzle more or less elongated. Dentition typically i. f :J ; c. \~\ ; 
pm. \i\\ m. J:J = 42; canines large, rather blunt. Genera and 
species widely distributed, all of them more or less dog-like or fox- 
like in habit. 

aa. Pupil elliptical; tail long and bushy; upper incisors scarcely lobed; body 
rather slender. 
b. Tail with soft fur and longhair; muzzle long. . . . Vulpes, 605. 
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bb. Tail with a concealed mane of stiff hain, and without soft fur ; muzzle 

Hborter Urogyon, 603. 

aa. Pupil circular; tail moderate ; upper incisors distinctly lobed. Canis, 604* 

605. VULPES Brisson. (Lat., fox.) 

1141. V. pennsylvanicns (Boddaert). Bed Fox. Chiefly 
reddish gray, with black feet and ears ; tip of tail white. The 
Cross Fox is var. decnMatni (Desm.), with a dark cross on back; 
the Black or Silver Fox is var. argentatns (Shaw). These forms 
fully intergrade with the Common Fox.* L. 45. T. 15. North- 
ern regions, S. to Texas. Closely allied to the fox of Europe, V. 
vulpes. Subspec. mbrieosa' Bangs, a larger red fox, occurs in 
Nova Scotia. (Lat., reddish.) 

606. XTROCnrON Baird. (ovpd, tail ; Kvav, dog.) 

1142. XT. cinereoargenteua (Miiller). Gray Fox. Chiefly 
gray ; fur dusky or tawny, hairs hoary at tip ; tip of tail usually 
dark. L. 40. T. 14. Penn. to Texas and S. W. Smaller than 
the Red Fox, and more dog-like in habit and appearance. (Lat., 
aahy-silvery.) 

607. CANIS Linnseus. (Lat., dog.) 

1148. C. latrans Say. Coyote. Prairie Wolf. Yellowish 
gray, clouded with black; fur coarse; snout sharp. L. 55. T. 11. 
Minn, and S. W. Common on the plains, burrowing in the ground. 
A Tagabond dog-like animal, " half bold and half timid, yet lazy all 
through.*' (Lat., barking.) 

1144. C. nubilua Say. Wolf. Color exceedingly variable; 
chiefly gray, becoming whitish northward, southward more and 
more blackish and reddish, till in Florida black wolves (ater Rich- 
ardson) predominate, and in Texas red ones (mfiu Aud. & Bach.), 
while on the plains is the dusky wolf (the typical nabilns Say). 
L. 65. T. 15. Korthem regions, common where not exterminated. 
The Dog, Canis familiaris L., is closely allied to the wolf, and in 
part at least derived from the European species, Canis lupus L. 
(nubUuSf dusky.) 

Family CCIIL FBLIDuB. (The Cats.) 

DigiUgrade Camivora with the toes 5-4 ; claws compressed, very 
sharp retractile; palms and soles hairy, with naked pads under 
each toe and the ball of the foot. Body compact ; head short, broad, 
and rounded. Dentition i. |:| ; c. \z\ ; pm. }:} or |:J ; m. \:\ = 30 
or 28 ; canine teeth long and sharp ; teeth all strongly trenchant ; 
tongue with short, retrorse papillae. General aspect cat-like. 
Species numerous, found in all parts of the world excepting Australia 
and its islands, *' the fiercest, strongest, and most terrible of beasts^" 
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^ brare when hungry and in the dark, cowardly, or lazy in the day- 
time, and magnanimous when not in need of food.*' The common 
House Cat, Felis domeiticus Schreber, one of the smallest of the 
Felidce^ is a familiar representative of the group. 

a. Pmnolan |:| (anterior upper one wanting) ; tail leas than half length of 
body proper ; ears triangular, tufted Ltsx, 608. 

aa. Premolars 14 (anterior upper one very small) ; tail at least half as long as 
the body (exclusive of head and neck); fbr compact and glossy; ears 
not tufted Faus, 609. 

608. L7NX Kerr. (Xvyf wUd cat.) 

1145. L. oanadensia (Desmarest). Canada Lynx. Feet very 
large, densely furred beneath in winter, concealing the small, naked 
patches. Grayish hoary, waved with black; tail black at tip; no 
distinct bars on inner side of legs ; larger than the next, with larger 
feet and longer fur. L. 89. T. 4J. Norfhern N. Am., S. to N. T. 

1146. L. rufcui (Guldenstadt). American I^ild Cat. Bed- 
dish, overlaid by grayish ; inner sides of legs with dark cross-bands ; 
tail with a black patch at end above preceded by half rings. L. 35. 
T. 7. E. N. Am. 

1147. L. gigas Bangs, larger and brighter, is recorded from 
N. S. (yiyas, giant.) 

609. FELIS Linnaeus. (Cats.) (Lat., cat). 

1148. F. concolor L. American Panther. Cougar. Puma. 
Above tawny brownish yellow ; a wash of darker along dorsal line ; 
dirty white below ; kittens spotted, their tails ringed, larger than 
a sheep. L. 90. T. 32. America, N. to Canada. (Lat., one 
color.) 

Order LIV. PRIMATES. (The Anthropoid Mammals.) 

Both limbs nearly or quite outside of the common integument of 
the body ; fingers and toes usually 5, the thumb sometimes wanting, 
when present opposable to the others ; great toe with a depressed 
nail ; teeth various, usually with distinct incisors, canines and mo- 
lars ; clavicles completely developed ; shoulders distinct, well-sepa- 
rated ; brain large ; the cerebrum and cerebellum highly developed ; 
parts of the brain well differentiated. Mammae pectoral, except in 
some lemurs. A large and varied order, the highest among animals, 
comprising men, apes, baboons, monkeys, and lemurs. The lemurs 
diverge in many respects from the other primates, and should per- 
haps stand as a separate order (Prosimii), The structural pecu- 
liarities of man are not numerous, and are mostly correlated with 
the great development of the brain, the chief peculiarity character- 
istic of the Hominidce. ( Lat., primatuSj the chief place.) 
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Families of Primatei. 

a. Hair on bodylittie developed, except in certain specialized areas; body 
erect in locomotion; great toe not opposable ; dentition i. |; c. \ ; pm. i; 
m. I on each side; no gaps between the teeth. . . . HoMiNiDiS, 204. 

Family CCIV. HOMINID^aBJ. (The Men.) 

The most prominent characters of the Hominidce are " derived 
from the distribution of hair on the body, which is subject to wide 
modification in the different races, from the fact that locomotion is 
easiest ui the erect posture, owing to the relative shortness of the 
arms ; from the greater length and mobility of the thumb and the 
comparative immobility of the great toe. Well-marked skeletal 
peculiarities are the possession of 12 rib-bearing vertebrae, the 
rounded skull in which the muscular ridges are little prominent, 
and the great capacity of the cranium. This is, of course, in 
adaptation to the relatively enormous development of the cerebral 
hemispheres, which much exceed in bulk those of other primates 
and to which man owes his specific name." It is apparent that 
different races have arrived at different stages of evolution in the 
development of the brain, " as well as in the employment of articu- 
late speech, to which man owes the power of transmitting to others 
the results of his experience and his position as the ' highest ani- 
mal.' " (R, Ramsay WrightJ) As usually understood, this family 
contains but a single species, cosmopoHtan and highly variable. 

610. HOMO Linnaeus. (Lat., man.) 

1149. H. sapiens L. Man. This species is now split up into 
many subspecies or races, the native man of this continent, or 
"American Indian,** being var. amerioamu L. Other races now 
naturalized in America are the Caucasian race, var. europsBiu L., 
the Mongolian race, var. asiatioiui L., and the Negro race, var. afer 
L. The first of these is an immigrant from Europe, the second 
from Asia, and the third was brought hither from Africa by repre« 
sentatives of var. europsBUS to be used as slaves. The wild man, or 
t^'pical var. sapieni, as described by Linnaeus Q*" Homo diurnus : 
varians cultura, loco, tetrapus, mutus, hirsutus "), seems to be now 
extinct. (Lat., knowing.) (Eu.') 

** Sic uivimus ut immortaUs et morimur tU mortales.** (Seneca.) 
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ADDITIONS AND CORRECTIONS. 
Class of Fishes. 

[The following additions and corrections will serve to bring the nomen- 
clature of this group to date (1899), in accordance with Jordan & Evermann's 
** Fishes of North and Middle America/' to which work the student is re- 
ferred for fuller details.] 

Class CnrCLOSTOMI. 

Page 10, read : 

3. LAUdPETRA Gray, instead of Ammoccetes, which was based 
on a larval Petromyzon, 

Page 10, read: 

S. Lampetra wilder! Gage, instead of Ammocates hranchi- 
alis. The American species is distinct from the European one. 
See Jordan & Evermann, p. 12. 

Page 10, read : 

3 b. ICUTU y OM7ZON Girard. A valid genus, distinct 
from Petromyzon. 

Class PISCES. 
Page 16, read : 

Family VII. QATiEIDJB, rather than Galeorhinidce, 

Page 16, read : 

8. BffUSTELXJS Cuvier. This genus is distinct from Galena. 
(See Jordan & Evermann, p. 29.) Its species is : 

11. B^. oanis (MitchiU). 

Page 16, read : 

12. Oaleocerdo tigrinns (Miiller & Ilenle). 

Page 1 7, read : 

9 b. PRIONACE Cantor. This genus is distinct from Car- 
eharhinus proper. 
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Page 17, read: 

15. C. milbartl (Miiller & Henle), instead of C caudatva. 

Page 1 7, add : 

11 b. AFRIONODON Gill, and its specie^. 

15 b. A. isodon (Miiller & Henle). N. Y. to Cuba. (See 
Jordan & Evermann, p. 42.) 

Page 18, add; 

19 b. Isorua ozyrhynohua Rafinesque. Mediterranean Sea, 
straying to Cape Cod. (See Jordan & Evermann, p. 48.) {Eu.) 

Page 21, read : 

Family XV. NARCOBATIDiB, instead of Torpedinidce. 

Page 22, read : 

TBTRONARCB Gill, instead of Torpedo, the latter name first 
given to an Electric Catfish. The species is : 
SO. T. occidentalis Storer (p. 22). 

Page 22, read : 
Family XVII. BTSTLIOBATIDJB, instead of Aetobatidoe, 

Page 28, read : 

24. AfiTOBATUS Blainville, instead of Stoasodon. Its 
species is : 

34. A. narinari. 

Page 23, read : 

25. MyiilOBATIS Dum^ril, instead of Aetobatis. Its species 
is: 

35. M. freminviim. 

Page 23, read : 

Family XVIII. AODONTIDiB, instead of MantklcB^ which 
was earlier used for a genus of Orthoptera (from Mantis). 

Page 38, read : 

34. FEUCHTHTS Swainson, instead of Ailurichthys, The 

species is : 
48. F. marinua. 

Page 39, read : 

35. GALEICHTHTS Cuvier & Valenciennes, instead of 
Tachysurus, which genus differs in having granular teeth. 

Page 39, read: 

52. AmeiuruB lacustris (Walbaum), instead of A. nigricana. 

Page 40, read : 

53. Ameiuma catus (L.), instead of A. albldus. 
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Page 40, add : 

54 b. Ameiums erebennus Jordan. N. J. to Fla., lowlands. 
See Jor. & Everm., p. 139. 

Page 41: 

The genus NOTURUS is restricted to its type, Noturus flavus, 
the other species, known in the vernacular as Mad TomSj constitut- 
ing the genus ; 

40 b. SCHILBEODES Bleeker. Two species should be 
added : Schilbeodes noctomus (Jordan & Gilbert), Ind. to La., 
and Schilbeodes g;ilberti (Jordan & Evermann), Roanoke R. 
See Jordan & Evermann, pp. 145-147. 

Page 45 : 

(^enus 41 b. CARPIODES Rafinesque may be recognized as 
distinct from Ictiobus, 

Page 46, read : 

76. Catoatomus commersoni (LacepMe) instead of C teres. 

Page 46, add : 

77 b. C. rhothcecuB Thoburn. French Broad R. See Jor- 
dan & Evermann, p. 182. 

Page 48, read : 

83. M. breviceps (Cope), instead of M. crassUabre. 

Page 48, read : 

85. Placophaxynx dnquesnei (Le Sueur), instead of P. 
carinattis. 

Page 53, add : 

89. C. oreas Cope. Roanoke River. See Jor. & Everm., p. 
211. 

Page 55, add : 

98 b. Notropis oaynga Meek. N. Y. to S. Dak. and Kan. 
See Jor. & Everm., p. 260. 

Page 56, read : 

103. N. blezmiuB (Girard), instead of N, deliciosus. 

Page 56, read : 

105. N. Bcylla (Cope), instead of N. phenacohius. 

Page 57, add: 

105 b. N. kanawha Jordan & Jenkins. Kanawha R., Ya. 
See Jor. & Everm., p. 264. 

Page 57, read : 

106. N. Bhomardi (Girard), instead of N, hoops. 
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Page 58, ftdd : 

110 b. N. analostanua (Girard). PeDn. to Ya. Close to the 
western N. whippUiy but the scales larger. See Jor. & £yerm., p. 
279. 

Page 58, read: 

lis. N. oomutoa (Mitchill), instead of N. megalops, a later 
name. 

Page 59 b, add: 

113 b. N. caraainiia (Cope). Boanoke R. See Jor. &EYenn., 
p. 283. 

113 c. N. albeoltui (Jordan). Roanoke R and S. See above. 

11Gb. N. macdonaldi (Jordan & Jenkins). Rivers of K Ya. 
See Jor. & Everm., p. 284. 

Page 60, read : 

123. N. umbratUii (Girard), instead of N. ardens. 

Page 61, add: 

128 b. N. mbrifirona (Cope). Ohio valley: close to N. dilectusj 
which it replaces £. See Jor. & Everm., p. 295. 

128 c. N. amcenus (Abbott). N. J. to N. C. See Jor. & 
Everm., p. 296. 

Page 64, add: 

138 b. H. meeki (Jordan & Evermann). Missouri K., Mo. See 
Jor. & Everm., p. 317. 

141 b. H. 'watauga (Jordan & Evermann). Ind. to Tenn. See 
Jor. & Everm., p. 319. 

Page 66, add: 

14 7 b. Platygobio gracilis (Forbes). Ohio R., Cairo, Ills. 
See Jor. & Everm., p. 326 

Page GGy read : 

148. SemotiluB corporalis (Mitchill), instead of S. bullaris. 

Page 6G, read : 

64. LEUCISCUS Cuvier, which group may include Phoxinus. 
151. Leuciscus estor is doubtfully distinct from L. vandoisulus. 

Add: 

151b. Leuciscus nachtriebi (Cox). Minn. See Jordan & 
Evermann, p. 2798. 

Pajre 68, add : 

158 b. Opsopceodus megalops (Forbes). Ohio to Illinois. 
See Jor. & Everm., p. 248. 
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Page 68, read : 

66. ABRAMIS Cuyier. This European genus may include 
Notemigonus. Its species is : 

159. A. crjBoleucus (MitchiU). 

Page 71, read: 

70. TARPON Jordan & Evermann. A genus distinct from the 
East Indian Megalops, The species is : 

165. Tarpon atlanticus (Cuv. & Yal.). 

Page 72 : 

72 b. POMOLOBUS Rafinesque, and 

72 c. ALOSA Cuvier, are genera distinct from Clupea, 

Page 78: 

80 b. ARGTROSOMUS Agassiz, is a genus distinct from 
Coregonus. 

Page 78, add : 

185 b. A. osmerlformia (Smith). Lakes of Central N. Y. and 

186 c. A. prognathus (Smith). Great Lakes. See Jordan & 
Evermann, pp. 468, 472. 

Page 79. The Michigan Grayling should stand as 

81. T. tricolor (Cope). The name ontariensis was probably 
given to a specimen from Europe. 

Page 83, add : 

197 b. TroglichthyB rosas (Eigenmann). Cave streams of Mo. 
See Jor. & Everm., p. 2835. 

Page 83, read : 

Family XXXVL PCECILIID^], instead of Cyprinodontidce. 

Pa?:e 86 : 

Zygonectes merges into Fundulus with which Jor. & Everm. unite 
it. Fundulus dispar Agassiz may not be distinct from F, notti 
(Agassiz). 

Page 87, read: 

211. Q-ambuBia affinia (Baird & Girard), instead of the later 
G, patruelis. 

212 b. Umbra pygmasa (DeKay) is a distinct species. 

Page 88, read : 

Family XXXTX. LUCIID^I, instead of Esocidas. 

94. LUCIUS Rafinesque, instead of Esox, originally appro- 
priated to the Silver Gars. 

Page 90, read : 

218. Angoilla chrjsypa. (Rafinesque), the American Eel. 
Family XLT. LBPTOCBPHALIDiB, instead of EcheUda:. 
96. LBPTOCBPHALUS Gmelin, instead of Echelus. 

9ft 
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Page 91 : 

Jordan & Evermann divide the ExoccUidoi into four families : 
Esocida, Scomhresocida^ HemiramphidcBy and Exoccetidas, 

Page 93, read : 

HTPORHAMPHUS Gill, instead of Hemiramphus, which 
contains H. balao, etc. 

Our species is : 

224. H. roberti (Cut. & YaL). See Jordan & Evermann, pp. 
721, 722. 

Page 93, read : 

103. EZOCCETUS Linnaeus, instead of Halocypselus. 
The species is: 

227. E. volitans Linnaeus, instead of E, or U. evolanSf a later 
name. See Jor. & Evcrm., part iv. 

Instead of 104. Exocoetus, read : 

104. EZONAIJTES Jordan & Evermann ; with species : 

228. E. ezBiUena (^liiUer), 

229. E. rondeletU (C. & V.), 

230. E. vinciguerrsB (Jor. & Meek.), 

231. E. speculiger (C. & Y.) and 

104 b. CTPSELnRnS Swainson, with species : 

232. C. heterurus (Rafinesque). 

233. C. furcatus (Le Sueur). 

234. C. gibbifrons (C. & Y.). 

The original Exoccetus volitans was the species called Halocyp- 
selus evolans. 

Page 98 : 

The species of Gasterosteus all seem to merge by degrees into 
one, G. aculeatus (L.). 

Page 100, add: 

113. KIRTLANDIA Jordan & Evermann, for aa, with serrated 
scales. 

248. M. gracilis (Gunther) is found with M. beryllinn, in the 
Potomac, and the latter may not be distinct. The name gracilis 
is the older. 
Page 103, read: 

Family LI. RACHYCBNTRID.aa, instead of Elacatida, 

Also read : 

120. RACHYCENTRON Kaup. 
258. R. canadua (L.). 

Page 104, read: 

260. Tetrapturus imperator (Bloch & Schneider). 

261. IstiophoruB nigricans (Lacdp^de). 
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Page 106, read: 
127. TUUffNUS South, instead of Albacora. 

Page 109 : 

135 b. AUESCTIS Kafinesque may be a distinct genus. Its 
species is: 

281. A. oiliariB (Bloch). 

Page 111 : 

Our species of Siromateidce are 

144. PALXNURICHTHTS Bleeker. 

291. P. perciformia (Mitchill). 

145. PORONOTUS GiU. 

292. P. triacanthuB (Peek). 
145 b. RHOMBUS Cuvier. 

293. R. alepidotUB (L.). 

A number of other scombriform fishes, as Lampris lunOj Trachino- 
tus glaucuSf etc., occasionally reach our Atlantic coasts. 

Page 116, read : 

804 (305). Exmeacanthua gloriosus (Holbrook), instead of E. 
simulans. E. eriarchus is doubtless the same, and doubtless camo 
from New Jersey, not Wisconsin. 

Page 117, read: 

155 b. APOMOTIS Rafinesque. 

This genus, now separated from Lepomis, contains four species, 
in our limits : 

307. A. cyanelltui; 308. A. phenaz; 309. A. BymmetricuB ; 
and 310. A. ischyniB. 

Page 119. From Lepomis is further separated : 

156 b. EUPOMOTIS Gill & Jordan, with 
318. E. holbrooki; and 319. E. gibbosuB. 

Add also : 

818 b. B. heroB (B. & G.). S. Ind. to Fla. and Texas, replac- 
ing E. holbrooki (z=,notatus, Agassiz). See Jordan and Everm., 
p. 1007. 

Page 121 : 

The genus Etheostoma is now subdivided into a number of closely 
related small groups or genera. Accepting the arrangement of Joi^ 
dan & Evermann, the species in our limits now stand as follows : 

158. AMMOCRTPTA Jordan. 

822. A. peUndda (Baird). 
158 b. lOA Jordan & Bn^rton. 

823. I. Titrea Cope. 

158 o. CR78TALLARIA Jordan & Gilbert. 
884. C. asprella (Jordan). 
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158 d. BOI^BOBOMA DeKay. 

824 c (885). B. longimaniis Jordan. Virginia. See Jor. & 
ETerm., p. 1054. 

824 d. B. podostemone (Jordan & Jenkins). Roanoke R. 
See Jor. & Everm., p. 1055. 

826. B. nigmm (Raf.) (with Tarieties, olmsledi, effulgens, vexU- 
tare), 

829. B. BiiMUiaB Jordan & Swain. 

830. B. oamnnun Forbes. 
158 e. ULOCENTRA Jordan. 
830 b. U. gilberti, Evermann k Thobom. Chnrch R. Sec 

Jor. & Everm., p. 1049. 

330 c. IJ. vareconda (Jordan & Evermann). Holston R. See 
Jor. &. Everm., p. 1049. 

830 d. U. hiatrio (Jordan & Gilbert). Ind. to Ark. See Jor. 
& Everm., p. 1051. 

330 e (364). U. stigmaBa (Jordan). Tenn. to Ark. and S. See 
Jor. & Everm., p. 1047. 

330 f. U. meadias Jor. & Everm. E Tenn. See Jor. & 
Everm., p. 2852. 

831. 17 . Bimotera (Cope) . 
158 f. DIPLBSION Rafinesque. 

332. D. blennioides (Raf.). 
158 g. COTTOGASTER Putnam. 

333. C. copelandi (Jordan) (including C. putnami). 

334. C. cheneyi (Evermann). N. N. Y. See Jor. & Everm., 
p. 2H51. 

334 b. C. urEUiidea (Jordan & Gilbert). Ind. to Fla. See Jor. 
& Kverm., p. 1045. 

336. C. shumardi (Girard). 
158 f. PERCINA Haldeman. 

337. P. caprodes (Rafinesque). 
338 b. P. rex (Jordan & Evermann). Roanoke R., the largest 

of the darters. See Jo^. & Everm., p. 1026. 
158 g. HADROPTERUS Agassiz. 

338. H. macrocephalus (Cope). 

339. H. peltatUB (Stauffer). 
840. H. aspro (Cope and Jordan). 

341. H. phoxocephalus (Nelson). 

342. H. scierus (Swain). 
342 b. H. guntheri (Eigenmann). Iowa to Manitoba. See 

Jor. & Everm., p. 1033. 

342 c. H. maculatUB (Girard). Lake Huron. See Jor. & 
Everm., p. 1032. 

342 d. H. ouachitae (Jor. & Gilbert). Ind- to Ark, See Jor. 
^ Everm., p. 1035, 
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342 e. H. roanoka (Jord&n & JenkiiiB). Roanoke K. See 
Jot. & Everm., p. 1036. 

343. H. VTides (Jordfui St Copeland). 
158 h. HTPOHOMDS Cope. 

344. H, aurantiacus (Copi.-). 

345. H, cymatotcsnia (Gilbert & Meek). 

346. H. nlaagna (Uilbert & Meek). 
346 h. H. apUotUB ((iilbert). 

347. H. BquamatUB (Oilbert & Swain). 
158 i. ETHEOSTOMA Rafinu^qiie. 
343. Ji. Tarjatam (Kirtland). 

843 b. H. STvannanoa (Jordau & Evornuuiii). Upper Tenn. K. 
Soc Jot. & E\xTni., p. 1070. 

349. E. zonals (Cope). 

350. B, camuTuni (Cope). 

351. E. macnlatum (KirtUnd). 
SS3. E. ruflUneatum (Cope). 
S53. E. -vulneiatam (Cope) 

354. E. flabellare liafiuegi^ue). 
353. E. squamicepa {.lordnn). 
S56. E. whtpplei (Giranl). 

857. E. Bagltta (Jordan & Sttiuii). 

355. E. pnnctnlatuiu (Agaasiz). 
S59. B. vlrgatum (Jonlan). 
360. E. boreala (Jordan). 

S6t. E. oeemlenm (Storcr). 

362. B. jeaals (Jonlan & Brayton). 

863 b. B. tippecanoe (Jordan & ETemano). Tippecanoe R., 
Ind. See .l,,r. & Everm., ji. iOUO. 

363. E. iow^ (Jor, & Mcek).i 

3S5. E. luteovinctum (Cilbert & Sw^d). 

365 b. E. obeyetiM (Kirich). Obe^ R., Ky. See Jor. & 
Everm., p. 1092. 

3G5c. E. page! (Meek). Neogho R., Kaa. See Jor. & Everm., 
p. 1092. 

365 d. E. jnUee (Heek). White R , Mo. See Jor. & Everm.. 
p. 1093. 

158 J. BOLBICHTHTB Girard. 

366. B. fnsiformiB (Girard). 

867. B. eo* (Jor. & Copekn.l). 

158 k. MICROPEHCA Putnam. 

368. M. pnnotiUaU (Putoam). 
Page 1S8. read 

164. EPINGPHELUS Rloch. Not Cerna: the gpeciei !■: 

377. E. morio (Cut. «i Vnl). 
I |Bi Bliteitama HnH< II>; it likntlnl wHh Uloemra ^igmaa Jordu. 
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Paji^e 138: 

The four sab-families of SPARiDiE are ranked as distinct fami- . 
lies by Jordan & fivermann, — Lulianidas, HcemtdidaSj Sparidti, and 
Kyphosida. 

Page 189, read: 

166. NEOB£SNX8 Girard. Lutianus contains East Indian 
species only. 

Page 143, read : 
175. SCI2EINOP8 Gill, rather than Scuma. 

Page 145, read : 

181. ETTCXNOSTOBCUS Baird & Girard, instead of Gerres or 
DiapteruM : the species is : 

399. E. goU (Cuv. & Val.). 

Page 146, read: 

182. TAUTOOOLABRnS Gunther. 

183. TAUTOaA Mitchill. 

Page 146: 

Two species of the great tropical family of Scaridce, or Parrot- 
fishes, have been taken on our Atlantic Coast. Cryptotomus herylli- 
nus Jordan & Swain off New Jersey and S earns cceruleus Bloch in 
Chesapeake Bay. See Jor. & Everm., pp. 1625, 1652. 

Page 149, read : 

406. CottuB ictalops (Rafinesque), not C. richardsoni. The 
spi'cies of Cottus with ventral rays 1.3, may stand under the 
generic name of : 

187 b. URANIDBA DeKay. The species are U. viscosa^ gra- 
cilis, hoyi^ franklini, and/on/zosa. 

Pajre 150, read : 
188. MYOXOCBPHALUS Tilesius, instead of Acanthocottus. 

Paj:je 150, read : 

417. ArtedielluB atlanticus, Jor. & Everm. See Jor. & Ever- 
mann, p. 1906. 

Page 153 : 

The species of Liparis with first dorsal distinct constitute : 

195 b. NBOUFARIS Steudachner. 
Our species is : 

426. N. atlanticus (Jordan & Evermann). See Jor. & Everm., 
p. 2107; iV. montagui is European only. 

Page 154, read : 

Family LXXIX. BATRACHOIDIDiB. 

Page 155, read : 
199. OPSANUS Rafinesque. 
430. O. tau (L.). 
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Page 156: 

Astroscopus anoplos is the young of y-grcecunij which should 
stand as : 

433. AstroBCopoB y-graBCum (C. & V.). 

Add: 

433 h. A. guttatuB Abhott. N. J. & S. with the T on head 
short and broad, the white spots smaller. See Jor. & Everm. 

Page 158, read : 

207. HYPSOBLENNIUS Gill, instead of Isesthes. 

209. PHOLIS Scopoli instead of Murcenoides. 

Page 159 read : 

210. ULVARIA Jordan & Evermann, instead of Eumesa- 
grammus. 

212. LUMPENUS Reinhardt. 
The species is: 

448. L. lampetrceformis (Walbaum). 

Page 160, read : 

216. RISSOLA Jordan and Evermann, instead of Ophidion. 

Page 162, read: 

217. BNCEDBLTOPUS Bloch and Schneider, instead of Rhino- 
nemus. 

218. TJROPHTCIS Gill, instead of Pkycis, preoccupied. 

219. BROSME Cuvier, instead of Brosinius, of later date. 

Page 163 : 

Merlucdus constitutes a distinct family MerlacciidsB. 

Page 165, read : 

226. RmNHARDTIUS Gill, for Platysomatichthys. 

Page 166, read : 

230. LOPHOPSZSTTA Gill, for Pleuronectes, which is Euro- 
pean. 

Page 169: 

Monacanthus and its relatives constitute a distinct family, Mona^ 
canthidot. 

Page 169, read: 

242. CERATACANTHUB Gill, instead of Alutera. 

Page 170, read : 
244. SPHEROIDBS (Lac^p^de) Dum^ril, instead of Orlndus, 

Page 171, read: 

Family XCIV. OGCOCEPHALID^]. 

Page 172, read: 

247. OOCOCEPHALUS Fischer instead of Malthe. 
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Class of Batrachiaks. 

[The following additiooml species hmve been Utelj taken within our limits. 
The descriptions are furnished by Dr. Stejneger.] 

Page 179, add: 

504 b. Plethodon aonetui (Cope). Costal grooves 13 ; palatine 
teeth very oblique, not extending externally to inner nares ; inner 
toes rudimentary. Black with large green blotches and spots. 
Has been found in Tenn. and Lee Co., Ya. (Lat., brassy.) 

Page 180, add : 

508 b. Spelerpes maculicaudtui (Cope). Costal grooves 13; 
palatine teeth not confluent with sphenoid patches ; tail nearly 1^ 
times as long as rest of body; vermilion red above, irregularly 
spotted with dark brown ; sides of tail similarly spotted, not barred. 
L. 152 mm. Ind. to Mo. 

Page 181: 

260 b. Typhlotriton Stejneger. Family Desmognathidse. 
Eyes concealed under the continuous skin of the head. (rv^Xos, 
blind; rpiroPy salamander.) 

512 b. T. Bpel8BU8 Stejneger. Costal grooves 16; tail slightly 
compressed, not finned; vomerine teeth in two f-shaped series with 
the (curvatures directed forward ; gular fold strong, very concave 
anteriorly ; color uniform pale. L. 93 mm. Rock House Cave, 
^lo. (Lat., of the cave.) 

Page 183: ! 

ChorophiluB triaeriatus. Dr. Hay considers this only as a sub- 
species of Ch. nigritus (Le Conte), the other subspecies found in 
the territory covered by the Manual being Ch. nigritus /eriarum 
(Baird). lie distinguishes the two forms as follows: 

aK Snout shorter; width of head in the length 3 to 3.25 times; 
heel reaching to front of orbit; length of body in total length of 
hind lojT, from 1.40 to 1.70; color ash or brow:nish ; eyelids involved 
in median stripe, three parallel stripes above, seldom interrupted. 
East U. S. to Illinois. Ch. n. feriarum. 

a^. Snout drawn out ; width of head in length 3.5 to 3.6 times; 
heel reaching only to tympanic disc ; length of body in total length 
of hind leg, 1.24 to 1.50 times; color ash to brown, with three 
parallel dark stripes, the median often forking behind ; a distinct 
spot on each eyelid. N. J. to N. Mex, and Idaho. Ch. n. 
riseriatus. 

Page 184, add: 

520 b. Hyla cinerea (Schneider) (= H. carolinensis Gunther). 
Fingers not webbed ; toes ^ webbed; vomerine teeth between 



APPENDIX. 361 

internal nares ; green ; in the typical form with a distinct narrow 
yellowish line along sides of head and body, on outer edge of fore 
limb and posterior edge of hind limb ; no bars on limbs ; under- 
neath yellowish white. L. 45-60 mm. South. U. S. north to 
D. C. (Lat., ashy.) 

Class op Reptiles. 

[The following additionml species mre given on the authority of Dr. 
Stejneger.] 

Page 193 : 

547 b. Thamnophia brachystomuB (Cope). Lateral stripe on 
2d and 3d scales ; tail 4 in length ; scales in 19 rows; V. P. 132 ; 
six upper labials, 8 lower ones ; color, below and upper lip light 
olive, unspotted, above darker olive, with a brown band on each 
side which extends from the fourth to the middle of the ninth row 
inclusive, leaving a pale dorsal stripe of ground color one and two 
half scales wide. L. 286 mm. One specimen from Venango Co., 
Pa. (Gr., short-mouth.) 

Page 191 : 

272 b. Tantilla (Baird and Girard). (Subfam. Scytcdina) (name 
unmeaning). Posterior maxillary tooth enlarged, grooved. Head 
but slightly distinct; pupil round; no scale-pits; no loral; scales 
smooth; anal plate bifid. 

537 b. T. gracilis (Baird and Girard). 6 supralabials. Color 
above pale brownish gray, head darker ; sides and lower surface 
cream-color to dull scarlet; scale rows 15. Y. P. 112-133. L. 
195 mm. Mo. to Texas. 

Page 192. 

275 c. TROPIDOCLONinM Cope, (r/x^ircf, keel; «cXa>Wov, 
twig.) 

This genus differs from Clonophis in the entire anal plate (bifid 
in Clonophis). 

541b. T. lineatum (Hallowell). Streaked Snake. Anal plate 
entire; 17 to 19 scale rows ; color drab above with a light vertebral 
line bordered on each side by a series of black spots and a similar 
lateral stripe on 2d and 3d scale rows; underneath whitish with two 
longitudinal series of black spots. Sixth upper labial does not reach 
the commissure. V. P. 138-150. L. 300 mm. 111., la., Mo., to 
Texas. 

Page 196: 

561 b. Bascanion flagellum (Shaw). Coach-Whip Snake. 
8 superior labials ; frontal plate very narrow behind, only half the 
width of the supraocular. Adult more or less uniform ; pale be- 
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hind, dmrker brown anteriorly; yoong with rhomboid dorsal 
blotches. V. P. 182-21 1. L. 50 to 60. Southern States ; recorded 
by ilurter from Mo. (Lat., whip.) 

Page 200: 

583 b. Crotalns oonfluentns (Say). Prairie Rattlesnake. 
Yellowish brown with a series of subqoadrate dark blotches, with 
the corners rounded and the anterior and posterior sides frequently 
concave, the exterior convex; light superciliary line, one scale 
wide, reaches the second scale row above commissure at corner of 
mouth ; dark postocular patch starts from below anterior angle of 
eye. Distributed between Long. 96*^ and Upper Missouri Valley 
in the E., west to main divide of Kky. Mts. ; 33^ Lat. in the South 
and SO"" Lat. in the N. 

Page 202. 

297 b. Crotaphytns (Holbrook). Femoral pores present; 
head without spines; occipital scale small; a transverse gular 
fold ; tail much longer than head and body ; tympanum distinct ; 
dorsal scales small. (Kparos, rustling; <l>vToifj plant.) 

590 b. CrotaphjTtns collaris (Say). Color above greenish 
with small yellowish dots and more or less obscure dusky cross- 
bars ; hejid more brownish ; across the shoulders two black bands 
with a broad yellowish baud between, below whitish. L. 12 inch. 
Mo. to Texas. 

Pajre 211. 

G23 b. Terrapene triunguis (Agassiz). Three digits on the 
hind foot ; carapace moderately oval, keeled ; ground color 
dark-brown or olive-yellow, much mottled with yellow. Mo. and 
South. (7*. Carolina and ornata have 4 digits in the hind foot.) 



Appendix to Birds. 

By the agreement of the American Ornithologists' Union a small number 
of names of genera are set aside because they are nearly but not quite identi- 
cal with other names of earlier date. This I have followed under pro- 
test. The only practicable rule in such cases in my judgment is to regard 
any two words as different unless actually spelled alike regardless of all ques- 
tions of etymology. 

In my judgment the following earlier names should be restored : 

458. EREMOPHILA Boie instead of Otocori^f, p. 276. 

511. HELMINTHOPHAGA Cabanis, instead of Helmintho 
phila, p. 298. 

512. PARULA Bonaparte, instead of Compsolhlypis^ p, 299, 
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Abdomen. Belly. 

Abdominal, Pertaining to the belly, — said of the ventral fins of fishes 
when inserted considerably behind the pectorals, the pelvic bones 
to which the ventral fins are attached having no connection with 
the shoulder girdle. 

Abortive. Remaining or becoming imperfect. 

Acuminate. Tapering gradually to a point. 

Acute. Sharp-pointed. 

Adipose Jin. A peculiar, fleshy, fin-like projection behind the dorsal 
fin, on the backs of Salmons, Cat Fishes, etc. 

Adult. A mature animal. 

^githognathous. Having the peculiar palate of Passerine birds. 

Air-hladder, A sac filled with air, lying beneath the back-bone of 
fishes, corresponding to the lungs of the higher vertebrates. 

AOantois. An organ of the embryo. 

Altrices. Birds hatched in an immature condition, reared in the nest 
and fed by the parents. 

AUrieicd. Having the nature of Altrices. 

Alula. The feathers attached to the ''thumb'' (rather the << index fin- 
ger ") of a bird. 

Alveolar surface. A portion of the jaw of a turtle, where the teeth- 
sockets (alveola) are developed in other reptiles. 

Amnion. An org^n of the embryo. 

A mphicadian. Double concave, — said of vertebrae. 

Anadromous. Running up, — said of marine fishes which run up rivers 
to spawn. 

Anal. Pertaining to the anus or vent. 

Anal Jin. The fin on the median line, behind the vent, in fishes. 

Anal plate. The plate, immediately in front of the vent, in serpents, 
often divided in two by a median suture. 

Anchylosed. Grown firmly together. 

Anteorbital plate. The plate (one or two) in front of the eye in ser- 
pents, with its longest diameter vertical ; also called preocular. 

Antrorse. Turned forwards. 

Anus. The external opening of the intestines ; the vent 
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ArboreaL Living in trees. 

Arterial bulb, Tlie mos^iular swelling, at the base of the great artery, 

in fishes. 
Artiadate. Jointed. 
ArtiodaotylouM, Even-toed (toes 2 or 4). 
Atrophy, Non-development 
Attenuate. Long and slender, as if drawn out 
Auricle, The large lobe of the external ear; also, one of the chambers 

of the heart 
Barbel. An elongated fleshy projection, nsuallj about the head, in 

fishes. 
BataL Pertaining to the base ; at or near the base. 
Basipterifgoid, Bones developed in the palatine arch in -some birds. 
Beak. The bill of birds, or (in other animals) any beak-like structure. 
Bend of Wing. Angle at the carpus when the wing is folded. 
Bicolor. Two-colored. 
Bicuspid. Having two points. 
Booted. Said of the tarsus in birds, when its scales coalesce and form 

a continuous envelope, as in the robin. 
Branchice. Gills ; respiratory organs of fishes. 
Branchial. Pertaining to the gills. 
Branchihyals. Small bones at base of gill arches. 
Branchio8tegal8. The bony nys supporting the branehiostegal mem- 
branes, under the head of a fish, below the opercular bones, and 

behind the lower jaw. 
Bristle. A stiff hair, or hair-like feather. 
Buccal. Pertaining to the mouth. 
Caducous. Falling off early. 
CoBcal. Of the form of a blind sac. 
Ccecum. An appendage of the form of a blind sac, connected with the 

alimentary canal. 
Calcareous. Containing or composed of carbonate of lime. 
Canines. The teeth behind the incisors, — the "eye-teeth"; in fishes, 

any conical teeth in the front part of the jaws, longer than tlie 

others. 
Carapace. The upper shell of a turtle, usually composed of bony plates 

covered by horny scales. 
Cardiform (teeth). Teeth coarse and sharp, like wool-cards. 
Carinate. Keeled ; having a ridge along tlie middle line. 
Carotid. The great artery running to the head. 
Carpus. Tlie wrist. 
Caudal. Pertaining to the tail. 
Caudal fin. Tlie fin on the tail of fishes and whales. 
Caudal peduncle. The region between the anal and caudal fins in 

fishes. 
Cavernous. Containing cavities, either empty or filled with a mucous 

secretion. 
Cephalic fins. Fins on the head of certain rays a detached portion of 

the pectoral. 
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Cere. Fleshj, cutaneous, or membranous covering of the base of the 
bill in certain birds, particularly the Owls, Hawks, and Parrots. 
f Cervical. Pertaining to the neck. 
Chiasma. Crossing of the fibres of the optic nerve. 
Chin. The space between the rami of the lower jaw. 
CiUcUed. Fringed with eye-lash-like projections. 
Cirri. Fringes. 
Claspers. Organs attached to the ventral fins in the male of sharks, 

skates, etc. 
Clavicle. The collar bone, or lower anterior part of shoulder girdle, 

not entering into socket of arm. 
Cloaca. A common opening of genital, urinary, and alimentary canals. 
Commissure. The line on which the mandibles of a bird are closed. 
Compressed. Flattened laterally. 
Condyle. Articulating surface of a bone. 
Conirostral. Said of a bill like that of a Sparrow ; conical in form and 

with the commissure angulated. 
Coracoid. The principal bone of the shoulder girdle in fishes ; other- 
wise a bone or cartilage on the ventral side, helping to form the 
arm-socket. 
Costal folds. Folds of the skin (of a Salamander) showing the position 

of the ribs (costse). 
Coverts. Small feathers hiding the bases of quills. 
Crest. In birds, any lengthened feathers about the head ; elsewhere, 

any elevated or crest-like projection. 
Crissum. The under tail coverts, in birds. 
Ctenoid. Rough-edged, said of scales when the posterior margin is 

minutely spinous or pectinated. 
Culmen. The middle line or ridge of the upper mandible in birds. 
Cuiteate. Wedge-shaped ; said of a bird's tail when the middle feath- 
ers are longest and the rest regularly shorter. 
Cycloid. Smooth-edged ; said of scales not ctenoid, but concentrically 

striate. 
Deciduous. Temporary ; falling off. 
Decurved. Curved downward. 
Dentary. The principal or anterior bone of the lower jaw, usually 

bearing the teeth. 
Dentate. With tooth-like notches. 
Drnticle. A little tooth. 

Dentil ostfol. Having the bill notched near its tip. 
Depressed. Flattened vertically. 

Depth. Vertical diameter (usually of the body of fishes). 
Dermal. Pertaining to the skin. 
iMsmognathous. United palate, as in the lower water-birds (Loons, 

Gulls, etc.). 
Diaphanous. Translucent. W 

Diajihragm. Muscular septum between thorax and abdomen. 
Diaftofthysi$. Transverse process of a vertebra. 
Diffitigrade. Walking on tlie toes, like a dog. 
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Ditud, Remote from point of attachment 

Donal, Pertaining to the back. 

Dorsal Jin, The fin on the back of fishet. 

Emarginate, Slightly forked or notched at the tip; abmptly narrowed 

or notched toward the tip (said of quills). 
EndoakeUton. The skeleton proper, — the inner bony framework of the 

body. 
Epignaihous. Upper mandible hooked oyer tip of lower. 
Erectile, Susceptible of being raised or erected. 
EuBtadiian tubet. Tubes connecting the inner ear with the pharynx. 
Even {tail). Having all the feathers of equal length. 
ExotheUum, Hard parts (scales, scutes, feathers, hairs) on the surface 

of the body. 
Exterted. Ihrojecting beyond the general lereL 
Extra-UmitaL Beyond the limits (of this book). 
Facial, Pertaining to the face. 
Falcate. Scythe-shaped ; long, narrow, and curved. 
Falciform, Curved, like a scythe. 

Fauna, The animals inhabiting any region, taken collectively. 
Femoral. Pertaining to the femur, or proximal bone of the hinder leg. 
Fibula. The small outer leg bone. 
Filament, Any slender or thread-like structure. 
Filiform. Thread-form. 
Fissirostral. Having the bill very deeply cleft, beyond the base of the 

horny part, as in the Swallows. 
Fontanelle. An unossified space on top of head covered with mem- 
brane. 
Foramen. A hole or opening. 
Forehead. Frontal curve of head. 
Forjicate. Deeply forked ; scissors-like. 
FosscE (nasal). Grooves in which the nostrils open. 
Fossorial. Adapted for digging. 
Frontal hone. Anterior bone of top of head. 
Fulcra. Rudimentary spine-like projections extending on the anterior 

rays of the fins of ganoid fishes. 
Furcate. Forked. 
Fusiform. Spindle-shaped ; tapering toward both ends but rather more 

abruptly forward. 
Ganglion. A nerve centre. 

Ganoid. Scales or plates of bone covered by enamel. 
Gape. Opening of the mouth. 
Gastrosteges. Band-like plates along the belly of a serpent; ventral 

plates. 
GiUs. Organs for breathing the air contained in water. 
Gill arches. The bony arches to which the gills are attached. 
Gill openings. Openings leading to or from the branchiae. 
Gill rakers. A series of bony appendages variously formed along the 

inner edge of the anterior gill arch. 
Glabrous. Smooth. 
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ronyM, Tlie middle line of the lower mandible. 

rorget Throat patch of peculiar feathers. 

rraduated (spines). Progressively longer backward ; the third being 

as much longer than second as second is longer than first. 
rraduated (tail). One in which the outer feathers are regularly shorter 

from the middle. 
Granulate, Rough with small prominences. 
wular. Pertaining to the gula, or upper fore-neck. 
Icemal spine. The lowermost spine of a caudal vertebra, in fishes. 
iatmopophyses. Appendages on the lower side of abdominal vertebrae, 

in fishes. 
Tallux, The great toe, — in birds, the hind toe. 
{eight. Vertical diameter. 
JeterocerccU. Said of the tail of a fish, when unequal, — the^back-bonc 

evidently running into the upper lobe. 
lirsute. With shaggy hairs. 
lomocercal. Said of the tail of a fish when not evidently unequal ; the 

back-bone apparently stopping at the middle of the base of the 

caudal fin. 
lumerus. Bone of the upper arm. 
lyoid. Pertaining to the tongue. 
Jtfpognaihous. Having the lower mandible longer than the upper, as 

in the Black Skimmer. 
mbricate. Overlapping, like shingles on a roof. 
mperforate. Not pierced through. 
narticulate. Not jointed. 
ncisort. The front or cutting teeth. 
njraoral. Below the mouth. 
mterfemoral membrane. The membrane connecting the posterior limbs 

of a bat 
nterhcemals. Bones to which anal rays are attached in fishes. 
nUrmaxiUaries. The premaxillaries ; the bones forming the middle 

of the front part of the upper jaw, in fishes. 
fUemasaU, Plates on the forehead of the snake on the line connecting 

the two nostrils. 
fdemewrals* Bones to which dorsal rays are attached in fishes. 
nteropei'de. Membrane bone between the preopercle and the branchi- 

ostegals. 
nierorbital. Space between the eyes. 
nterspinals. Bones to which fin-rays are attached (in fishes) ; inserted 

between neural spines above and haemal spines below. 
mtcercal (tail). Last vertebrae progressively smaller and ending in 

median line of caudal fin, as in the Cod-fish. 
^ugtdar. Pertaining to the lower throat, — said of the ventral fins, 

when placed in advance of the attachment of the pectorals. 
Zeehd, Having a ridge along the middle hne. 
'AMbiaJs, Plates forming the lip of a serpent. 
jmrneUm, Plate-like processes inside of the bill of a duck. 
'Mwtellate. Said of a bill provided with lamellae, as in a duck. 
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Larva, An immature form, which mxut undergo change of appear- 
ance before becoming adult. 

Lateral, To or towards the side. 

Lateral line, A series of muciferous tubes forming a raised line along 
the sides of a fish. 

Laterally, Sidewise. 

Lobate. Furnished with membranous flaps, — said of the toes of birds. 

Longitudinal. Running lengthwise. 

Loi^al plate, Plate between eye and nostril of a serpent, before and 
below preocular when this is present ; its longest diameter hori- 
zontal. 

Lores, Space between eye and bill. 

Lunate, Form of the new moon ; having a broad and rather shallow 
fork. 

Mammary glands. Glands secreting milk. 

Mandible. Under jaw (or in birds, either jaw). 

Maxilla, Upper jaw. 

Maxillaries, Outermost or hindmost bones of the upper jaw, in fishes ; 
they are joined to the premaziUaries in front, and usually extend 
farther back than the latter. 

Metacarpus, The hand proper, exclusive of the fingers. 

Metamorphosis. A decided change in form. 

Metatarsus. The foot proper. 

Molars. Tlie grinding teeth ; posterior teeth in the jaw. 

Monogamous. Pairing ; said of birds. 

Muciferous. Producing or containing mucus. 

Myocomma. A muscular band. 

Nape. Upper part of neck, next to the occiput. 

Nares. Nostrils, anterior and posterior. 

Nasal. Pertaining to tlie nostrils. 

Nasal plate. Plate in which the nostrils are inserted. 

Neural spine. The uppermost spine of a vertebra. 

Nictitating membrane. The third or inner eye-lid, of birds, sharks, 
etc. 

Notochord. A cellular cord, which in the embryo precedes the verte- 
bral column. 

Nuchal. Pertaining to the nape or nucha. 

Obscure. Scarcely visible. 

Obsolete. Faintly marked; scarcely evident. 

Obtuse. Blunt. 

Occipital. Pertaining to the occiput. 

Occipital plates. Plates on the head of a serpent, behind the vertical 
plate. 

Occiput. Back of the head. 

Ocellate. With eye-like spots, generally roundish and with a lighter 
border. 

Old {suffix). Like, — as Percoid, perch-like. 

Opercle, or operculum. Gill cover ; the posterior membrane bone of the 
side of the head, in fishes. 
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Opercular btmes. Membrane bones of the side of the head, in fishes. 
Opercular flap. Prolongation of the upper posterior angle of the oper- 

cle, in Sun-fishes. 
Opisthoccdian. Concave behind only ; said of vertebrae which connect 

by ball and socket joints. 
Orbicular. Nearly circular. 
Orbit. Eye socket. 
Oscine. Musical. 
Osseous. Bony. 

Ossicula auditus. Bones of the ear in fishes. 
Osteology. Study of bones. 
Oviparous. Producing eggs which are developed after exclusion from 

the body, as in all birds. 
Ovovioiparous, Producing eggs which are hatched before exclusion, as 

in the Dog-fish and Garter Snake. 
Ovum. Egg. 

Palate. The roof of the mouth. 
Palatines. Membrane bones of the roof of mouth ; one on each side 

extending outward and backward from the vomer. 
Palmate. Web-footed ; having the anterior toes full-webbed. 
Palustrine. Living in swamps. 
Papilla. A small, fieshy projection. 
Papillose. Covered with papillae. 

Paragnathous. Having the two mandibles about equal in length. 
Parasphenoid. Bone of roof of mouth behind the vomer. 
Paratoid. A glandular body behind the ear, in Batrachians. 
Parietal. Bone of the side of head above. 
Pectinate. Having teeth like a comb. 
Pectoral. Pertaining to the breast. 
Pectoral fins. The anterior or uppermost of the paired fins, in fishes, 

corresponding to the anterior limbs of the higher Vertebrates. 
Pelage. The hair of a Mammal, taken collectively. 
Pelagic. Living on or in the high seas. 
Pelvis. The bones to which the hinder limbs (ventral fins in fishes) 

are attached. 
Perfitrate. Pierced through ; said of nostrils when without a septum. 
Perissodactglous. Odd-toed (toes 1, 3, or 6). 
Peritoneum. The membrane lining the abdominal cavity. 
Phalanges. Bones of the fingers and toes. 
Pharyngeal bones. Bones behind the gills and at the beginning of the 

oesophagus of fishes, of various forms, almost always provided 

with teeth ; usually one pair below and four pairs above. They 

represent a fifth gill-arch. 
Pharyngognathous. Having the lower pharyngeal bones united. 
Physoclistous. Having the air-bladder closed. 
Physostomous. Having the air-bladder connected by a tube with the 

alimentary canal. 
Pigment. Coloring matter. 
Pineal body. A small ganglion in the brain ; a rudiment of an optic 

24 
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lobe, which in certain lizards (and in extinct forms) is connected 
with a third or median eye. 

Pituitary Itody. A small ganglion in the brain. 

Planta, Sole of foot 

Plantigrade, Walking on the sole of the foot, as do men and bears. 

Plastron, Lower shell of a turtle. 

Plicate. Folded ; showing transverse folds or wrinkles. 

Plumage, The feathers of a bird, taken collectively. 

PlumbeouM. Lead-colored, — dull bluish gray. 

Poller, Thumb; in birds, the digit which bears the alula, — corre- 
sponding to the index finger. 

Polygamous, Mating with more than one female. 

Post-frontal (plates). The ones before the vertical plate. 

Post-orbital, Behind the eye. 

Post-temporal, The bone, in fishes, by which the shoulder girdle is 
suspended to the cranium. 

Prascoces. Birds able to run about and feed themselves at once when 
hatched. 

PrcKocial. Having the nature of Prcecoces. 

Prcecoracoid, A portion of coracoid more or less separated from the 
rest. 

Praecoracoid arch. An arch in front of the coracoid in most soft-rayed 
fishes. 

Prefrontal (plates). Those in front of post-frontaL 

Premaxil lanes. The bones, one on either side, forming the front of the 
upper jaw in fishes. They are usually larger than the maxillaries 
and commonly bear most of the upper teeth. 

Premolars. The small grinders ; the teeth between the canines and 
the true molars. 

Preocular. Before the eye. 

Preopercle. The membrane bone lying in front of the opercle and 
more or less nearly parallel with it. 

Preorbital. The large membrane bone before the eye in fishes. 

Primary. Any one of the ten (or nine) of the large, stiff quills grow- 
ing upon the pinion or hand-bones of a bird ; as distinguished 
from the secondaries, which grow upon the fore-arm. 

Primary wing coverts. The coverts overlying the bases of the pri- 
maries. 

Procodian. Concave in front only. 

Procurrent (Jin). With the lower rays inserted progressively farther 
forward. 

Projectile. Capable of being thrust forward. 

Protractile. Capable of being drawn forward. 

Proximal. Nearest. 

Pseudobranchice. Small gills developed on the inner side of the opercle, 
near its junction with the preopercle. 

Pterygoids. Bones of roof of mouth in fishes, behind the palatines. 

Pubis. Anterior lower part of pelvis. 

Pulmonary. Pertaining to the lungs. 
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Punctate. Dotted with points. 

Pyloric cceca. Glandular appendages in the f onn of blind sacs opening 

into the alimentary canal of most fishes at the pylorus or passage 

from the stomach to the intestine. 
Quadrate, Nearly square ; a bone of the lower jaw in lower vertebrates. 
Qnill, One of the stiff feathers of the wing or tail of a bird. 

Quincunx. Set of five arranged alternately, thus * « * 

Radius. Outer bone of fore-arm. 

Ray. One of the cartilaginous rods which support the membrane of 

the fin of a fish. 
Rectrices. Quills of the tail of a bird. 
Recurved. Curved upward. 
Remiges. Quills of the wing of a bird. 
Reticulate. Marked with a network of lines. 
Retractile. Susceptible of being drawn inward, as a cat's claw. 
Retrorse. Turned backward. 
Rhachis. Shaft of a quill. 
RictaL Pertaining to the rictus, as rictal bristles. 
Rictus. Gape of the mouth. 
Rostral. Pertaining to the snout, as rostral plate. 
Rudimentary. Undeveloped. 
Ruff. A series of modified feathers. 
Rugose, Rough with wrinkles. 

Sacral. Pertaining to the sacrunif or vertebrae of the pelvic region. 
Saurognathous. Having the peculiar ("lizard-like") structure of the 

palate found in Woodpeckers. 
ScansorieU. Capable of climbing. 
Scansorial tail. Tail feathers sharp and stiff, as in the scansorial birds 

(Woodpeckers). 
Scapula. Shoulder blade; in fishes, the bone of the shoulder girdle 

below the post-temporal. 
Scapular arch. Shoulder girdle. 

Schizognathous. Split palate, as in the Heron and similar birds. 
Scute. Any external bony or homy plate. 
Scutellate. Provided, with scutella; said of the tarsus when covered 

with broad plates in a regular vertical series, and separated by 

regular lines of impression. 
Scutellum. One of the tarsal plates or scutella. 
Secondaries. The quills growing on the fore arm. 
Second dorsal. The posterior or soft part of the dorsal fin, when the 

two parts are separated. 
Sectorial tooth. One of the premolars of camivora, adapted for cutting. 
Semipalmate. Half-webbed; having the anterior toes more or less 

connected at base by a webbing which does not extend to the 

claws. 
Septum. A thin partition. 
Serrate. Notched, like a saw. 
Sessile. Without a stem or peduncle. 
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SitaceouM. Bristly. 

Setiform, Bristle-like. 

Shaft, Stiff axis of a quilL 

Shoulder girdle. The bony girdle posterior to the head, to which the 

anterior limbs are attached (post-temporal ; scapula, and coracoid 

or clavicle). 
Soft dortal. The posterior part of the dorsal fin in fishes, when com- 
posed of soft rays. 
<S^ ra^s. Fin-rays which are articulate and usually branched. 
Spatulate, Shaped like a spatula. 
Sphenoid, Basal bone of skull. 
Spine, Any sharp projecting point ; in fishes those fin-rays which are 

unbranched, inarticulate, and usually, but not always, more or less 

stiffened. 
Spinous, Stiff or composed of spines. 
Spinous dorsal. The anterior part of the dorsal fin when composed of 

spinous rays. 
Spiracles. Openings in the head or neck of some fishes and Ba- 

trachians. 
Spurious. Said of the first primary when less than about one-third 

the length of the second. (The student will notice that in Oscines 

the presence of a short or spurious quill indicates ten primaries ; its 

absence f nine.) 
Stellate. Star-like ; with radiating ridges. 
Sternal fontanelle. A pit at the top of the sternum. 
Stenium. Tlie breast bone. 
Striate. Striped or streaked. 

Sub (in composition). I-#ess than; somewhat; not quite ; under, etc. 
Sub-caudal, Under tiie tail. 

Sub-o}>ercle. The bone immediately below the opercle (the suture con- 
necting the two often hidden by scales). 
Sub-orbital. Below the eye. 
Suborbital stay. A bone extending from one of the sub-orbital bones 

in certain fishes, across the cheeks, to or towards the preopercle. 
Subulate. Awl-shaped. 

Suffrago. Heel joint ; joint of tibia and tarsus. 
Superciliarji. Pertaining to the region of the eyebrow. 
Supplemental maxillary. A small bone lying along upper edge of the 

maxillary. 
Supraoccipital. Tlie bone at posterior part of skull in fishes, usually 

with a raised crest above. 
Supra-oral. Above the mouth. 
Supra-orbital. Above the eye. 
Supra-scapula. The post-temporal or bone by which the shoulder 

girdle in fishes is joined to the skull. 
Suspensory bones. Bones by which the lower jaw, in fishes, is fastened 

to the skull. 
Symphysis. Point of junction of the two parts of lower jaw ; tip of 

chin. 
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Sympteclic. The bone in fishes tliat keys together the hyomandibular 

and quadrate posteriorly. 
Syndactyle. Having two toes immovably united for some distance, — 

as in the Kingfisher. 
Synonym. A different word having the same or a similar meaning. 
Synonomy. A collection of different names for the same group, species, 

or thing ; '^ a burden and a disgrace to science." ( Coues. ) 
Tail. In mammals, the vertebrae, etc., posterior to the sacrum ; in 

birds, the tail-feathers or rectrices, taken collectively ; in serpents, 

the part of the body posterior to the vent ; in fishes (usually), the 

part of the body posterior to the anal fin. (Often used more or 

less vaguely.) 
Tail coverts. The small feathers overlapping the bases of the rec- 

trices. 
Tarso-metaiarsus. The correct name for the so-called tarsus of birds ; 

the bone reaching from the tibia to the toes, composed chiefiy of 

the metatarsus, but having at its top one of the small tarsal bones 

confluent with it 
Tarsus. The ankle-bones collectively ; in birds, commonly used for 

the shank-bone, lying between the tibia and the toes, the tarso" 

metatarsus. 
Tectrices. The wing and tail coverts. 
Temporal. Pertaining to the region of the temples. 
Tenuirostral. Slender-billed. 
Terete. Cylindrical and tapering. 
Terminal. At the end. 

Teiiials. The quills attached to the humerus. 
Tessellated. Marked with little checks or squares, like mosaic work. 
Thoracic. Pertaining to the chest ; ventral fins are thoracic when at- ' 

tached immediately below the pectorals, as in the perch, the pelvic 

bones being fastened to the shoulder girdle. 
Tibia. Shin-bone ; inner bone of leg between knee and heel. 
Tomium, Cutting edge of the bill. 

Totifxdmate. Having all ^ur toes connected by webbing. 
Tragus. The inner lobe of the ear ; the lobe opposite the auricle. 
Transverse. Crosswise. 
Trenchant. Compressed to a sharp edge. 
Truncate. Abrupt, as if cut squarely off. 
Tubercle. A small excrescence, like a pimple. 
Tympanum. Drum of the ear; external in some Batrachia, etc. 
Typical. Of a structure the most usual in a given group. 
Ulna. The inner or posterior bone of the fore-arm. 
UnguiculcUe. Provided with claws. 
Ungulate, Provided with hoofs. 
Unicolor. Of a single color. 
Ultimate. Last or farthest. 

Urosteges. The plates underneath the tail of a serpent. 
Vent. The external opening of the alimentary canal. 
VeMral, Pertaining to the abdomen. 
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Ventral Jims, The paired fins beliind or below the pectoral fins in fishes, 

corresponding to the posterior limbs in the higher vertebrates. 
Ventral plates. In serpents, the row of plates along the belly between 

throat and vent. 
VentricU. One of the thick-walled chambers of the heart 
Versatile, Capable of being tamed either way. 
Vertebra, One of the bones of the spinal cc^umn. 
Vertical. Up and down. 
Vertical fins. The fins on the median line of the body ; the dorsal, 

anal, and caudal fins. 
Vertical plate. Central plate on the head of a serpent. 
VUliform. Said of the teeth of fishes when slender and crowded into 

Telrety bands. 
Viscous. Slimy. 

Viviparous, Bringing forth living yoong. 
Vomer. In fishes, the front part of the roof of the mouth; a bone 

lying immediately behind the premazillaries. 
TFe6. The vane of a feather, on either side of the rhachis or " stem ; " 

also, the membrane connecting the toes. 
Xiphistemum, Tip of the sternum. 
Zygodactyle. Toke-toed ; having the toes in pairs, — two in front, two 

behind. 
Zygoma. The malar or cheek bone. 



EXPLANATION OF SIGNS AND ABBREVIATIONS. 

I. Fishes. 

L. = Total length in inches of a well-grown example. 

D, = Dorsal fin. 

2d D. = Second dorsal fin. . 

P. = Pectoral fins. 

V. = Ventral fins. 

A, = Anal fin. 
C. = Caudal fin. 

B. = Branchiostegals. 

Vert. = Vertebrae. The number is usually divided into abdominal and 
caudal vertebrae ; the latter having the haemapophyses united, 
forming haemal spines. Thus Vert. 10 + 14, the usual number 
in typical fishes, means 10 abdominal and 14 caudal vertebrae. 

$ = Male. 

9 = Female. 

Roman numerals used with abbreviations for the fins indicate the 
number of spines or inarticulate rays in a fin. Arabic numerals indicate 
the number of soft rays. In a fin containing both spines and soft rays, 
a comma ( , ) separating the numerals indicates that the two kinds of 
rays are continuous, or more or less connected. A dash ( — ) indicates 
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their separation. Thus, " D. X, 12/' describes a single dorsal fin with 
10 spines and 12 soft rays ; " D. X — 12," indicates two dorsal fins — 
the first of 10 spines, the second of 12 soft rays ; " D. X — I, 12/' 
would indicate the presence of a single spine in the second dorsal. 

The posterior soft ray of the dorsal and anal fins is usually split to 
the base. It should be counted as one ray and not as tux). 

" Gill rakers 6+16/' indicates 6 above and 16 below angle of gill- 
arch ; rudiments not counted. When the number above the angle is 
uncertain or non-essential, it is indicated as *' x." 

Lai, /.= Lateral line, t. e., the number of scales contained in its course. 
When the lateral line is obsolete, ** lat. 1." signifies the number 
of scales in a row from the head to the base of the caudal fin. 
Thus, *' lat. 1. 36 " means that there are 36 scales in a row along 
the sides from the head to the caudal. 

" Scales 6-36-10 " indicates the presence of 36 scales in the lateral 
line itself; 6 scales in a vertical series between front of dorsal and 
lateral line, and 10 scales between lateral line and vent. 

In all cases the number of rays or scales, as given in the descrip- 
tions, is intended to represent a fair average, and a variation of one- 
sixth, or even more, in either direction need not surprise the student. 
Grenerally the spines and scales are more constant in their numbers 
than the soft rays, and the fewer of either, the less variable. 

Length, as used in proportionate measurements, is distance along the 
side from tip of snout to end of last vertebra. It does not include the 
caudal fin. 

Depth in length. = The greatest depth of the body as contained in the 
distance along the side from the snout to the base of the caudal. 

He€ul in length. = The distance from the snout along the cheeks to the 
extremity of the opercle, as contained in the distance from the 
snout to the base of the caudaL 

Eye in head, = Its longitudinal diameter as contained in the length of 
the side of the head. 

As above stated, these measurements, as given in the descriptions, 
are intended to be the average of living adults, and must be applied to 
young specimens or preserved ones with caution. 

Toung fishes are usually but not always more elongate than adults, 
and the eye is proportionally much larger. 

A fin is said to be " long " when it has a long base, or is many-rayed. 
A " high " fin is one in which the individual rays are elongated. 



II. Reptiles. 

L, SB Length in inches of an adult example, from tip of snout to tip of 

tail 
Sc. or Scales. es'Sumher of longitudinal rows of scales exclusive of the 

ventral series. 
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V. P. = Number of ventral plates, or gastrosteges, counted along the 
belly, from the throat to the vent The figures given in the 
descriptions are intended to be average, the actual number being 
somewhat variable. 

5. C. P. = Number of pairs of sub-caudal plates, or urosteges, counted 
from the vent to the tip of the tail. 

III. Birds. 

A. = Length in inches (along back from tip of bill to end of longest 

tail feather) ; thus, " L. 7^ " means, length 7^ inches. 

£. = Extent (spread of wing) measured in inches. 

ir. = Length of wing (from bend of closed wing — carpal joint— to 
tip of longest feather) in inches. 

71 = Length of tail in inches (t. e., actual length of the longest tail 
feather). 

B. = Length of bill in inches (measured along middle line of culmen 

to tip of bill). 

Ud. = Length of head in inches (measured with dividers from base of 

bill to nape.) 
Ts. = Length of Tarsus in inches (measured in front). 
Tel. = Length of middle toe with its claw. 

The measurements given in the descriptions are understood to repre- 
sent a fair average adult male ; a variation of one-sixth, or more, in 
absolute length is nothing unusual; relative lengths, as of wings and 
tail, are much more constant. To save space I have usually preferred 
to say " L. 6," to saying " L. 5^ to 6J/' 

^ = Male. 

9 = Female. 

Y(j. = Young. 

> = More than, longer than, or more than equivalent to. 

<= Less than, in its various senses. 

= = Sign of equivalence. 

The toes are numbered 1, 2, 3, 4 ; 1 being the hind toe, or hallux ; 2 
the inner anterior toe ; 3 the middle toe ; and 4 the outer toe. 



IV. Mammals. 

L. = Length in inches from tip of snout to tip of last vertebra of tail. 

7". = Length of tail in inches (exclusive of hairs). 

i. = Incisor teeth. 

c. — Canines. 

pm. — Premolars. 

m. = Molars. 
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Thus, ** i. f :f " iudicates two incisor teeth on each side in the upper 
jaw, and one on each side in the lower. 

" Toes 6-4 " implies fore feet five-toed, hind feet four-toed. 

Note. — As authority for names of species in this work, the original 
describer of the species is alone given. The name is written in full 
except in case of Linnaeus, abbreviated as " h." 

In case the original combination of general and specific name is 
still retained, the name of the author is printed without parentheses. 
In case, however, the original describer placed the species in question 
in a genus different from the one here adopted, the author's name is 
enclosed in parentheses. 

Thus (page 277), " Corvus corax L/' means that Linnaeus placed his 
species corax in Corvus, where it still remains. 

** Melanerpes erythrocephalus (L.),'* indicates that the species {Picua 
erythrocephalus of Linnaeus) is now placed in a genus different from 
the one in which it originally stood. Melanerpes is a modern subdi- 
vision of Picus, which formerly included all Woodpeckers. 

**Eu." indicates that the species in question is also found in Europe. 



CORRECTIONS IN SIXTH EDITION. 

Page 48, no. 83, should stand as M. breviceps (Cope). 

Page 58, no. 413, should be N. cornutus (Mitchill). 

Page 66. The generic name Leuciscus Cuvier should supersede 
Phoxinus. 

Page 67. Nos. 151 and 153 cannot be separated from 152, Leuciscus 
vandoisulus. 

Page 81 . Saluelinus auredus should stand as a variety of the Euro- 
pean Charr or Salbling, Salvelinus alpinus L. 

Page 87. No. 211 should be Gamhusxa affinis (Baird & Girard). 

Page 87. Umbra pygmoia (DeKay) is probably a valid species. 

Page 88. Lucius Hafinesque should supersede Esox as a generic 
name ; from it derive Luciidoe. 

Page 90. The American Eel is Anguilla chrysypa Rafinesque. 

Page 106. The name Thunnus should supersede the later name 
Albacora. 

Page 116. The name for Nos. 304 and 305 should apparently be En- 
neacanthus gloriosus Holbrook. 

Page 119. The var. notatus of Lepomis holbrooki is a valid species, and 
should stand as Lepomis heros (Baird & Girard). 

Page 123. Nos. 325, 326, 327, and 328 are varieties of Etheostoma 
nigrum Rafinesque. 



378 GORRECnONS IN SIXTH EDITIOK. 

Page 135. iMooperea CuTier (1817) should sapereede Stizastedion 
(1820). 

Page 138. Epinephelus Bloch should be used instead of Cema. 

Page 149. No. 406 may stand as Cottus bairdi Girard. 

Page 152, line 6. Omit ** corresponding to the free rays in TriglidcB," 

Page 156. No. 432 is the young of 433, and should stand as Astrosco- 
pus jf-groBcum, 

Page 166. Boihus Rafinesque should supersede PUunmectes which is 
a European genus. The turbot is Boihus maximus. 

Page 170. Sphceroides (Lac^p^de) should supersede Oi-bidus, 

Page 179. " Chondrotus " microstomus is a species of AmJbiystoma, 

Page 192. Genus 275 should be Clonophis Cope. 

Page 194. Natrix L. should supersede Tropidonotus. 

Page 208, under cc. Omit upper jaw notched in front ; not true of 
612. 

Page 218. In Longipinnes, the tibia is usually partly naked. 

Page 321, under aa. Vesperimus Coues should supersede Musculus 
Uafinesque, based on Mus musculus. 

Page 337. No. 1,119 should be (his canadensis Shaw* 
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Abastob, 191. 
Acantharchus, 115. 
Acanthis, 284. 
Acanthopteri, 26, 101. 
Accipiter, 257. 
Achirus, 168. 
Acipenser, 34. 
Acipenseridae, 33.. 
Acris, 183. 
Actitis, 248. 
Actochelidon, 221. 
Actodromas, 246. 
.£chinophoni8, 215. 
.figialitis, 249. 
iEsalon, 260. 
.£strelata, 224. 
Aetobatidte, 22. 
Aetobatis, 28. 
Agaphelus, 334. 
Agelaius, 279. 
Agkistrodon, 199. 
Agonidae, 151. 
Ailurichthys, 38. 
Aix, 231. 
Ajaja, 286. 
Alaudide, 275. 
Albacora, 106. 
Albacore, 106. 
Albatrom, 223. 
Albula, 70. 
Albulid«, 70. 
Alburnope, 57. 
Alca, 217. 
Ake, 336. 
Alcedinidfle, 265. 
Aldds, 816. 



Alectis, 109. 
Alewife, 72. 
Alle, 218. 
Alligator, 187. 
Alligator-fish, 151. 
Alligator Gar, 35. 
All-mouth, 172. 
Allosomus, 79. 
Alopias, 17. 
Alopiids, 17. 
Alosa, 73. 
Alvordius, 126. 
Amber-fish, 110. 
Ambloplites, 115. 
Amblyopsids, 82. 
Ambtyopsis, 83. 
Amblystoma, 177. 
Amblystomatidae, 177. 
Ameiurus, 39. 
Amia, 37. 
Amiatus, 37. 
Amiidse, 36. 
Ammoccetes, 10. 
Ammocrypta, 122. 
AmmodramuH, 286. 
Ammodytes, 101. 
Ammodytidse, 101. 
AmpelidfB, 293. 
Ampelis, 293. 
Amphioxus, 8. 
Amphiuma, 176. 
Amphlumidae, 176. 
Amyda, 206. 
Anacanthini, 161. 
Anarfhichadidae, 159,160. 
Anarrhichas, 160. 



Anas, 230. 
Anatidse, 227. 
Anchovy, 74. 
Anc^'locheilus, 247. 
Ancylopsetta, 166. 
AngeUfish, 19, 146. 
Angler, 172. 
Anguidse, 201. 
Anguilla, 90. 
Anguillidfle, 89. 
Anhinga, 225. 
Anhingids, 225. 
Anolis, 202. 
Anorthura, 308. 
Anscr, 234. 
Anseres, 227. 
Antelope, 337. 
Antennariidse, 172. 
Anthropoids, 342. 
Anthus, 306. 
Antilocapra, 337. 
Antrostomus, 269. 
Apeltes, 98. 
Aphoristia, 168. 
Aphredoderids, 112i 
Aphredoderus, 113. 
Aphrizida;, 250. 
Aplodinotus, 144. 
Apodes, 26, 89. 
Apomotis, 117. 
Aprionodon, 14. 
Aquila, 259. 
Archibuteo, 259. 
Archosargus, 140. 
Arcifera, 182. 
Arctomys, 323. 



Aidei, 93B. 


Barred Owl. 363. 


BUck- throated Blue 


Ardddn, 331. 


Barren Ground Caribou. 


Warbler. 301. 


Ardelt*, 838. 


338. 


Black-throatad Banting, 


Arenaria, aw. 


Bartraniia, 218. 


290. 


ArgentinidK, 76. 


Baicanlon, IBS. 


Black - throated Green 




Baahaw, 41. 


Watl]]^r 31J3. 


Ario|»iv 39. 


Backing Shark, IB. 


Bbck Whal., 334. 




Baaa, 130, 137. 


Blarina, 326. 


Arius, 39. 


Bal, 327, 32B. 




Aromochel)^. 20T. 


Bat-fish, 172. 


Blenny, 157. 


Arquatdla, 246. 


Batrachia, 174. 


Blipd-flsh, 83. 


Artediellui, IM. 


Batrachida. 154. 


Blob, 149. 


Artiodactvll, 3^5, 


Batrachua, 154. 


Blowing Viper, 197. 


Arvicol>,'320. 


Bay-breasted Warbler. 


Blue-hack Trout, BL 


AMidiana, S. 


302. 


Blue-bill, 233. 


Ajinus. 335. 


Bay Porpoise, 331. 


Blue-Bird. 313. 


A»fo,a82. 


Bead Snake, 198. 


Blue-fin, 78. 




Bear, 339. 


Blue-fish, 111. 




Beaver, 322. 


Blue-gills {LtpomU pat- 


Ab>, 335. 


Bee-Martin, 374. 


Udm), 113 


A»tng>liniu, SSS. 


Bello«8-fish, 172. 


Blue Goose, 234. 


AMr„,™|>ua, m. 


Belusa, 331. 


Blue Grosbeak, 290. 


A«ur, 258. 


Bergall, 14B. 


Blue.headedViceo,298. 


Aaturiiia, £59. 


Bie-boni, 337. 


Blue Heron, 238. 


Atibpiu, 328. 


Bill-fiah, 92, 104. 


Blue Jay, 277. 




Birds, 212. 


Blue Pcreh, 146. 


Atblennes, 92. 


Birds of Prey, 255. 


Blue-Racer. 195. 


Auk, 218.217, 218. 


Bishop Rav, 23. 


Blue Shark, 17. 


Aunis, IM. 


Biwn, 337! 


Blue-Stocking, 244. 


Ave», 212. 


Biltera, 237, 238. 


Blue Sun-fish. 118. 


Avocet, 243, 244. 


Black and White Cresper, 


Blue-tailed Lizard, 301. 


Ayfhya, 3al. 


298. 


Blue-winged Teal, 230. 




Black and Yellow War- 


Blue-winged Warbler, 




bler, 302. 


299. 


Bachblor, 115. 


Black-backed Gull, 220. 


BlueYellow-baikedWai^ 


Badt-er, 340. 


Black 13as8, 120, 




Bsirdiclla, 143. 


Blackbird, 279, 280. 


Eoholink. 278. 


BaluenH, 334. 


Blflck-capped Warbler, 


Bob-While, 252. 


Balffinidai, 333. 


305. 


TlohemianWnswing,293. 




Black Cat, 341. 


Boleichlhva, 134. 


BHlsnoglossus. 7. 


Black Duljihin, 330. 


■Doleosomn. 123. 


Bild EBRre. 259. 


Black Duck, 280. 


Bonasa, 252. 


BsldpHle, 231. 


Black-fiah, 137, 146, 331. 


Bone-fish. 70. 


Balistes, 169. 


Black Fox, 342. 


Bonito, 106. 


Balistids, IBS. 


Black Hawk, 258, 259. 


Bonnet-head Shark, 10. 


Baltimore Oriole, 279. 


Black-headed Gull, 220. 


Borer, 9. 


Bank Swallow, 293. 


Ulack-llorae, 40. 


Bos, 33S. 


Barb, 141. 


Black Moccasin, 199, 


Botaurus, 237. 


Bar-lish, 115. 




BoOle-noaedDolphm,330. 


Barnacle Goose, 2.W. 


BlaL-k-po(l Warliler. 303. 


Bottle-nosed Whale, 332. 


Barn-door Skafe, 21. 


Black Rat, 322. 


Bovida. 336- 


Barn Owl. 261. 


Black Sea Baas. 137. 


Bnw-fin. 36. 


Barn Swallow. 292. 


Black Stiake, 105. 


Bowhead. 334. 


Barracuda, 100. 


Black Squirrel, 323. 


Bos Turtle. 207, 210 



Bmcbjvtiu, asa. 




Cenlroscymnus, It 


Brsmli Herring, 72, 


Cuiada Wirbler, 30S. 


C«i.luru8, 2ttB. 


Bniicliio^loms, S. 


CBn»i7,386. 


Ceopblteus, 2ii8. 


Br«i.<;Iii(if lolDflllda^, 8. 


Oinidc, 341. 




Bnnla,235. 


C«nU,343. 




Brant Goose, 336. 




Cephfllothordata, fl. 


Bnun, 68, IIH. 


Cai^\m. 78. 


O-pphna. 317, 


Brevoortia, TS. 


fufie May Warbfer, 801. 




Brtpuk Trour, 80, 


Oapra. 336. 


Cema, 138. 




CaprLniulgid*, 288. 


Certbia, 309. 




<:nran^dii', 1U7. 


CertbiidM, 309. 


Brown Beir, J39. 


Ciranx, 108. 


Cervidaa, 33S. 


Browa Creeper, 309. 


Caraaeiui, SO. 


CervB^ 336. 


Brown Urk. 308. 


Crchsrhinua, 17. 


Ceryle, 366. 


Brown Thnuh, 807. 


i;sn-haria.., iS. 


Ceilreus, 149. 


Brown Trout, T9. 


<_:ar.;linr:idK, IH. 


Cetacean^ 339. 


Bubo, 263. 


Cunbarotluii, IS. 


Cete, 321. 




(jniilbat tirnsbeak, 389. 


Cetorbinids, 19. 


Bull all,, 337 


Cardrnatis, -Mi. 


Celorhinui, 19. 


BnfUo-Ssli, 44. 


L'ardueliB, 386. 




Buffl^ieid, 233. 


CriMUS, 338. 


Chntodiptema, 148. 


Bufb. isa. 


C»ribou, 838. 


Cbctura, 370. 


UuloM^, m. 


Cjuin«t», 219, 318. 


Chain Snake, IBS. 


Bng-flHl., 73. 


C«T.ivor«, 337. 


Chamekon, 'm. 


Bull BU, 270. 


Crolin. Wr^n, 308. 


Channel Bais, 143. 


Bull-l-rog. 186. 


Carp, SO. 


Channel Cat, 39, 40. 


BulltiPBd. 40. 


Crphophiops, 191. 


Cbaracinidie, 43. 


Bullheid Minnow, M. 


Cirplodes, 4ft. 


CharadriidK, 219. 


Bull Snake. Iliii. 


C.rpod«cu», 281. 


Cbaradriua, 349. 


Buli-Tmul, 811. 


Cvp Sucker, 46. 




Bnnper, 110. 


Crrion Crow, 2ifl. 


Cban, 80. 


Bnntiog, 288. 


Culor, 333. 


Chaomodei, 158. 


Burbot, 1S2. 


CasfcirUff, 342. 


Cbat, 30fi. 


Burgomuter, S90. 


Cat, 342, 343. 


CbatUrtr, 293. 


Borr-flib, 170. 


Cttaphracti, 14B. 


Chaulelaamus, 230. 


Banowing Owl, 283. 


Cat-Bird, 307 


Chelidon, 292, 


Butcber Binl, S»4. 


C.t-0»h, M, 88. 


Che Ionia, 306. 


Buteo,S&S. 


Oalharlata, 2M. 


CheloniidB, aOS. 


Bulorid*!. 2-W. 


Cathflrtea, aw 


CbelopuB, 910. 


BuUFr-Ball, 233. 


Csthartid*, 338. 


Chelvd™, 207. 


BuIUr dab, 112, 158. 




Chelydride, 206. 


Bullerfly lUr, IS. 




Chen, 234. 


Billiard, 258. 


<-'.uc..i„„. Mi. 


Chenom.,r[>L*,237. 




Cavalla, 109. 


fhtirrv Bird, 593. 




Cave Fi.h, 83. 


ChMlDut-aided Warbler, 


Cachamit. »33. 


C«T» Salatnander, 180. 


302. 


C*rule.q -W.rbler, MS. 


Cavil, 318. 


Chewink, 289. 


C.I»mo.pii^ 201. 


Cecomorphe, 914. 


Chickadee, a 10. 


CalurliK, 28S. 


Cedar Bird, 263. 


Cbickarte, 323. 


Cdico Bu>, IIG. 




(■(,„ ,...■„ H,L"k,2fl8,2S9, 


Calidrii, S4T. 




Cl.ia..i,-.-:[|*kt, 196. 


CaloniTi, 191. 


Centrarchue, 114. 


Cliilon.vctcrus, 170. 


C«n.p«phila*, 987. 


CentrocjUium, 14. 


(.■hirn«r,^ 34. 




Centropriili., 117. 
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Chimney Swallow, 270. 
Chipmunk, 883. 
Chipping Sparrow, 288. 
Chippy, 288. 
Chiropteim, 327. 
Chlorosoombnis, 110. 
Chogset, 146. 
Chologatter, 83. 
Chondestes, 287. 
Chondrostei, 25. 
Chondrotos, 179. 
Chordata, 6. 
Chordeiles, 270. 
ChorophiloB, 183. 
Chrceoocephalos, 220. 
Chro8omii8, 53. 
Chrysemys, 210. 
Chub, 66, 140. 
Chub-Bfackerel, 107. 
Chub-SndLer, 46. 
ChucUd-beaded Cat, 39. 
Chuck-will's Widow, 269. 
Ciconiids, 237. 
Cigar-fish, 108. 
Cinclus, 311. 
Circus, 257. 
Cirrostomi, 8. 
Cisco, 78. 
Cistothorus, 308. 
Cistudo, 210. 
Citharicbthys, 167. 
Clamatores, 271. 
Clam-Cracker, 22. 
Clangula, 232. 
Clapper Rail, 241. 
Cliff Swallow, 202. 
Cling-fish, 155. 
Clinostomns, 67. 
Cliola, 54. 
Clivicola, 203. 
Clupea, 72. 
Clupeidae, 71. 
Cnemidophorus, 201. 
Coal-fish, 163. 
Cobia, 103. 
Coccothraustes, 283. 
Coccyges, 265. 
Coccyzus, 265. 
Cod-fish, 161, 163. 
Codling, 162. 
Colaptes, 268. 
Colinus, 252. 
Coluber, 194. 
Colubridae, 188. 



Columba, 254. 
Columbs, 258. 
Columbidc!, 254. 
Columbigallina, 254. 
Colymbus, 215. 
Compsothljrpis, 299. 
Condylnra, 327. 
Conger, 91. 
Conger Eel, 91. 
Congo Snake, 176. 
Connecticut Warbler,304. 
Contopus, 274. 
Conurus, 264. 
Coot, 242. 
Copperhead, 199. 
Coregonus, 77. 
Cormorant, 225, 226. 
Corn-Snake, 194, 196. 
Corvids, 276. 
Corvina, 143. 
Corvu8,277. 
Corynorhinns, 329. 
Coryphena, 112. 
CorypluBnidjB, 112. 
CottidA, 147. 
Cottogaster, 125. 
Cotton-mouth, 199. 
Cotton-tail, 317. 
Cottns, 148. 
Coturnicops, 241. 
Coturniculus, 281. 
Coturnix, 252. 
Couesius, 65. 
Cougar, 343. 
Cow-Bird, 278. 
Cow-fish, 332. 
Cow-nosed Ray, 23. 
Coyote, 342. 
Crab-eater, 103. 
Craig-fluke, 168. 
Crake, 241. 
Cramp-fish, 22. 
Crane, 240. 
Craniota, 6. 
Crappie, 115. 
Crawl -a-Bottom, 46, 126. 
Creciscus, 241. 
Creek Chub, 66. 
Creek-fish, 46. 
Creeper, 300. 
Crevall^, 109. 
Cricket Frog, 183. 
Crist! vomer, 80. 
Croaker, 143. 



Ciocodilia, 187, 211. 
Crocodilus, 187. 
Crossbill, 284. 
Cross Fox, 342. 
CrotalidA, 198. 
Crotalus, 199. 
Crow, 277. 

Crow Blackbird, 280. 
Crymophilus, 243. 
Cryptacanthodes, 159. 
Cryptacanthodidc, 159. 
Cryptobranchidie, 176. 
Cryptobranchus, 177. 
CiystaUaria, 123. 
Ctenolabrus, 146. 
Cuckoo, 265. 
Cuculidie, 265. 
Cunner, 146. 
Curlew, 248, 249. 
Cusk, 162. 
Cutlass-fish, 104. 
Cut-lips, 49, 54. 
Cutwater, 222. 
Cyanocitta, 277. 
Cycleptus, 46. 
Cyclophis, 195. 
Cyclopteridae, 154. 
Cyclopterus, 154. 
Cyclostomi, 9. 
Cynomyonax, 341. 
Cynomys, 323. 
Cynoperca, 135. 
Cynoscion, 142, 
Cyprinella, 58. 
CyprinidsB, 49. 
Cyprinodon, 84. 
CyprinodontidsB, 83. 
Cyprinus, 60. 
Cypselurus, 95. 



Dab, 165, 167. 
Dab-chick, 215. 
Dace, 58. 

Daddy Sculpin, 150. 
Dafila, 231. 
Darter (bird), 225. 
Darter (fish), 121. 
Dasyatidae, 22. 
Dasyatis, 22. 
Day Owl, 263. 
Decactylus, 46. 
Decapterus, 108. 
Deer, 335, 336. 





EchelidB, 90. 


Eucalia, 97. 


D*l[)liiaid«. 330. 


Echelui, 90. 


kulflnUn. 17. 


Delphinua, 331. 






DendragapiiB, 2Sa. 


libeneii, 102. 


Eumecea, 3111. 


DeudroicB, 2^}. 


EchLiiorhinuB, U. 


EumeMigraoiinus, 169. 


Dermochslydidif, aW. 


Eclopisteg, 2M. 


Euiuicrotreinus, 15*. 


Dcrmooh>ly». 3U4. 


Educibitia, 315. 






Eel, 89, 90. 


Kwrhijiiduric, Hi. 




Eel-back Floander, 16T. 


Eutaiuia, 192. 


Di«dophi9. IflG. 


Eel-Pout, 160. 


Eutheria, 31*. 




Eft, 181. 


Euthynpu., 106. 


Di.pWriia, 146. 


Egret, a38. 


Evening Grosbeak, 283. 




Eider Duck, 333. 


Eventognathi, 26, 42. 


Dici-liwl. -SO. 


fclncnie, 1U3. 


Evet, 18:. 


Didelpbii, aU. 


Elat'slida-, 103. 


Evotomyi, 330. 


DidflphidiJe, 31fl. 


lilagaiisiU- 




Dideiphii, 316. 


ElmioiJc*, 257. 


EiociBtm, 93. 


D!ed»pper. 215. 


Elanus, 257. 






Elapidn, 198. 






EUps, 198. 






Elaaiami, 113. 


Falco, 280. 


Diondi, 53. 




Falcon, 356, 260. 


Dipleaiort, 116. 


Electric Ray, 21. 


Falmnida, 256. 


Dipnor, 12, 173. 


Elk, 336. 


FilUfiah, B9, W. 


Dipper, 233, 311. 




Firancia, 191. 


Dbcocephili, 102. 


Elops, 70. 


Felide, 342. 


Diver, ai6. 




Felia, 343. 


Diving-lrinla, 2U. 


Emydid«, 308. 


Fer«, 337. 


Dog, »41, 343. 


Emys, 210. 


Ferret, 341. 


DogJ.h, 15,37, 87. 


EagrauliB, 74. 


Fiber, 330. 


1>..K-Shiirk, Ifl 


F.iiEV-Ioina, ISi. 


Field-Mouse, 320. 


DoiiihcTivi, ars. 


EngvMom«tidr.', 18*. 


Field Sparrow, 2S8. 


D.<ll»r-flsh, 112. 


Ennoacanthu^, Ufl. 


File-fiih, 169. 


IWIv Varden TronI, SO. 


K,.,..,„,.,H.uM«,6. 


FiD-back Wbale, 338,33*. 


Dolphin (Ash), 113. 


Epclumli, 14fl. 


Finch, 380. 


Dolphin (mimnul), 380, 


EphippMi«, 1*8. 


Fine-acaled Suckar, 46. 


331. 




Finner, 33*. 


Doniella, 160. 


Eqoui, ass. 


Fire Bird, 279. 




EremophSU, 378. 


Firmistemia, 182. 


Dou^•l, BiM, 219. 




Flih Crow, 277. 


Dove 2S3. 2,U. 


Erctmoclielye, MB. 


FUh-Duck, ^S, 329. 


tknti,.; 218. 




Fishes, 13. 




Erico«ina,'l28. 


Fish-Hawfc, 261. 


Dram. lU, 144. 


EricvFiihi, flS. 




DrvolMlM. 2fl7. 


Erimvzon, 48. 




Duhl,NTr'>..1,Sl. 


Erionetli, 233. 




Du.k.-22:. *2W. 


Eri^mitan, 23*. 


Flannel -mouthed Cal, 


n.ir(i-l,ilH„..'|:l. 


Ermine, .Wl. 


39. 


Diuk Hawk, 360. 


Eiocids, 88. 


Flasher, 138. 


Danlln, S47. 


Esoi, 88. 


Flal-fiih, 163, 167. 


Drw», SIS. 


tquimaui Curlew, B49. 


Flat-bead Cat, 41. 




Ethenalomi, 121, 131. 


Flat-headed Cfaab, 6:>. 


Kaolb. aw. 


Elropuj, 187. 


Flicker, 868. 


B^(i> Uj, as, ai. 


Elnimeu., 7L 


llocklug Fowl, S32. 



rMaA,m. 




Goahawk, 2SB, i59. 


Floudu, IN, les. 


OupergoQ, 144. 


Oouid-aeed Backer, M. 


l-JycMcbBr, 2T3, 274, 9T 5. 


GaslerosWidie, »7. 


Gru^lg, 280. 


Flj-wtching Thnuh^lg. 




Gralla, MS. 


FlyiDg-fl.li, «a, 8*. 


G.»i.,8W. 


Qr«npu.. 382. 


FlyiDg Guriurd. IIU. 


GtlodMlidon, U1. 


Qruid-Ec«Ule, 71. 




G«Daaia,aeO. 




Foa|.fi.h. IflS. 


OeomyldM, S18. 


Graaa-Baaa, IIS. 


Fi.rk-uiie.1 Gull. aai. 


G«om]-i, Sl». 




Foi, U9. 


GeotUjpi.. 304. 


288. 


Fo.-Sh«k, IT. 


Garrea, I4S. 




Fox SiMka, m. 


GarridBC, 144. 


Grt-s-Sparruw, 288. 


tt,X SpUTOW, tS>. 




Gray-cheeked Thnuh 


Po» Squirrel. 3M. 


GiiiKlyraodi, 25, 36. 


811. 


Fralercui.. 317. 


GiiMrd Sll«d, 74. 


Gray Fox. 842, 


Preg.U.ai7. 




Gray Gopher, S23. 


FreKHlid*, 2«. 


Glaa».Sa>ke, 309. 


Gray Hawk, 25B. 


Fri«,100. 




Gray Jay, 277. 


FriffHe MadH-rel, 108. 


Glirsa, 8U. 


Grayling, 79. 


yrinKillld«. ISO. 




Gr«y Owl, 263. 


Frog, 184, 1S», ISa. 


Glut Herring, 78. 


Gray Rabbit, 817. 


Fmg-flrfi, 174. 


Glutton, SIO. 


Gray Snapper, 139. 


Fmt Bird, S4S. 




Gray Squirrel, 388. 


PnHrBtb, Tfl, 1S8. 




Gray Woir, «8. 


Fulici, W2. 


Qn»wera, 318. 


Great Auk, 218. 


F«lig«l«. 232. 


Goat, 336. 


Grebe, 21B. 


Fuini«r, 223. 


Goatsucker. 269. 


Green Heron, 239. 


Fulmarus, m. 


(iobiewcidji, m. 


Greenlet, 395. 


Fundulus, 84. 


Goliwoji, lis. 


Green Snake, 195. 


Gadids, 161. *" 


Gobiidie.J56. 


Green Turtle, 205. 




Green-winged Teal, 230. 


Gobiiu, IGT. 


Grind- Whale, 331. 


GaduB, 163. 


Goby, 1S6. 


Grizzly Bear, 339. 


GsdoBll, 230. 


God wit, 247. 


Gronias. 41. 


Gan-Tapssil, 38. 


Goggle Eye, 116. 


Grosbeak, 2S.], 289, 290. 


G«le, 341. 


Goggler, 108. 


Greutia-Bird, 286 


Gateichthy^ 39. 


Golden^rowned Thruah, 


Ground Dove, 254. 


Galeoeerdo, 18. 


304. 


Ground Hog, 323. 




Golden Eagle, 259, 


Ground Snake, 191. 


GBleoMoptM, 307. 


Gdden-Eya, 232. 


Ground Squirrel, 823. 


Galeiii, 16. 


Golden Kobin, 279. 


G mil per, las. 


GalliD«, 251. 


Golden Shiner, 88. 


Grouse, 2&1 -253. 


Gallinago, 245. 




Grubbv, 160. 


G>llmutH,241. 


298. 


Gmidffi, 210. 


Gultinule, 241. 


Golden. winged Wood- 


Gn.9, 210. 


Gallu8, 251. 


pecker. 269. 


Guam, 236. 


Gambusii, 87. 


Goldfinch, 285. 


Guillemot, 217. 


Gaanel, 215. 


Gold-fi9h, 50. 


Guinea Hen, 251. 


GBuoidci, 2S, 32. 


Goody, 143. 


Giiinea Pift, 318. 


Gar-fish, 92. 


Goosander, 229. 


Guiraca, 290. 


Gar-pihe. 35, 


Gooae, 231, 2.15, 


Gull, 219, 220. 


Gftrro), 239. 


Gooae-fish. 172. 


GuU-hitled Tern. 221. 


Garter Snake, 192, 193. 


Gopher, 323. 


Gulo, 310. 


Garzella, 238. 


Gopher Turtle, 211. 


Gurnard, 152. 



GfmiucuiUiiu, ISl. . 
GTmnourdi, IDA. 
U;rf>lcan, 260. 
Gyrinophilui, ITS. 



Haddock, lfl3. 
Hadroplgnu, 138. 
Hnmatopodidc, 850. 
H«nutopu«, 250. 
Uig-Oali, 9. 
Hak^, Ifii, lfi3. 

Hilda, 199. 
HaleoMnorpbi, 2S, 86. 

Hall-buk, 93. 

iJaiia'i^ui?, aas. 

Halibut, ISb. 



Eaplodoci, IH. 

Hflpltimi, 126, S-i. 
Harbor Porpoiw, S31. 
Harbor Seal, 338. 
Hanl-iail, lOO. . 
Han, 317 

Bare-lip Sucker, 49. 
Harleqain Dnck, 333. 
Hariaqoin Soake, IM. 
Harporhymhus, 307. 
IIsrvesl.itBh, IIS. 
Har^-eHt Mou^e, 3Jl, 
Hawk, 2&7-asS. 
Hawk Ow 



llawl 



bill Turtl 
>, ITl. 



e, 206. 



ttealli HtT,, ^3. 



nvTiiil.nndjii.2ii, 96. 
Rrmjchordala, 6. 
Htmidact;liam, ITS. 
Bemirarapbnt, 93. 
Hamitremia, GS. 
Hmiilripleru, Hi. 
Urn, 261. 
Hrn Hawk, 2S8. 
Hrnnil Thnuh, 813. 
Herodiai, 338. 



HerodioDM, 23S. 

Heron, 2.'t7-239. 
Herring, 7 



Hm 



e t^nii. ^ 



He^p^'riphoni 
Heaperociehia, 313. 
Heiperom^, 331. 
HeterodoD, IBT. 
BeteriMomara, 36, 1S3. 
Hiatula, 148. 
Hiikorj-Slmd, 74. 
Hi.>r(,lalcrt, 260. 

Himanlopog, 344. 
Hiodon, 69. 
Hiodralida, S9. 

tlippncninpus, 9S. 
Hippoglossoidu, IBS. 
HippoglonsuH, 16G. 
Hirundiiiida!, 291. 
Histrionicui, 333. 
Hog, 336. 
Hog-choker, 16S. 

H.ig-fi,ii, m. 

Hug Mdiv, 4(>. 
Hog-nojoil Snake. 198. 
Hog Sucker, 46. 
Holbrookia, 203. 
Holocephali, 34. 
Holontei, 35. 
HomJnidiB, 844. 
Homo, 344. 



arbler, > 
p Snake, litl. 



Horned Dac«, 56. 
Homed Lark, 2T6. 
Homed OhI, 363. 
Homed Pout, 40. 
Horned Toad, SOB. 
Hom-fieh, 13S. 
Horn Snake, 191. 
Homj-Head, 66. 
Hone, 336. 
Hor*»-BBb, 109. 






I, no. 



Honte Sparrow, 384. 
HouH Wren, MS. 
Hudfoniu.. ST. 
Humming Bird, 3T0. 



Bomp-back Whale, 334. 
Hybi^lluittaiu, 53. 

Hylwpiia, es. 
HvborLynchun, 54. 
HydnuiBssa, 338. 
Hydrotbelidon, 223. 
HyilrophloK, 69. 
Uylt, 184. 






1, 4S. 



HypcrcxMlon, .133. 
Hyperolrela, 9. 
Uypleurocbiliu, 168. 
Hyslrjcidn, 31S. 

JannoM, MS. 
Ibis, 236. 
Ice-fish, 76. 
Ice Gall, 330. 
Ichth7om;zon, 16. 
Ichlhyopsida, 6. 
IcUlunu, 39. 
Icteria, 305. 

IcteniB, 379. 
Ictidomys, 333. 
Iclinia, 3S7. 
Ictioboa, 44. 
Ignanidc, 303. 



ttidi>[irocnc, 2t3. 
l.-e>lhu, 158. 
leogampbodun. 14. 
IsDspondyli, 36, S» 
Itliophoridc, 103, 
bliophorue. 104. 
Isnropaia, 18. 
laanis, 18. 

lTor7-billed Woodpeck- 
er, 3«T. 
Ivory Gull, 319. 



j>ck.SDip«, w. 


LuiidK, su. 


Look-dowD, 110. 


J«p.r. iu, m. 


Uniui, 2S4. 


Looa, 9ie. 


JlV. ill. 


Univireo, 896. 


LophiidEB, 179. 


Jtrktr. W. 


Lant. 101. 




JohoA.GrindlB,«7. 


UpUnd Loiigspor, 385. 




JobDor. lU. 


Lands. 910. 


Lophodyte,, 989. 


jDbnnv Din«r. 121. 


Urk, 276. 




JoinusD.kf.*ia. 


Lark Bnntiog, 291. 
Lark Sparroii^ 887. 


Lords-and-Ladie., 833. 


JunipinB Mou.e, »18. 


Lota, 169. 


Jonip-rotki, 48. 




Loxia,a84. 


Jun™,S88. 


UuKhingtliiil, 220. 


Lucania, 86. 


JunI, lOB. 


La«-j-cr, Iftit^U. 


LompJih. 164. 




Laa>t Bittern, 238. 


Lump Sucker, 154. 




Leather (.'nrp, 50. 


Lntcinia, 310. 


Kbntucet Wakblbb, 


LeBlhar-,Tfl( kit, 108, IBS. 


Lutjanna, ISO. 


304. 


Leather-Turtle, 204, 306. 


Lutra, 340. 


Eildeer, 249. 


Uiwtomiu, 143. 


Lntreola, 341. 


Killer, 3BI. 


Uin.^ 111. 


Laxitua, 58. 


Killiri<li, 8:i-85. 

K'wii^bWA, ■ir4. 


Leopard Frag, 185. 


LyeodidK, ISO. 


Lrpibema, 13T 


Lynx, 343. 


Sias^*h,l&a,U4. 
Kingftifan-, 306, 306. 
^■iKht,310,3LI. 
EinK Salmon, 79. 

KinMl«iiH«,2D7. 
Kinostemon, 20T. 


Lopjsogleidit, 36. 


Lj-tbrarus, 60. 
HacKEBEi. 101, lOe. 


Upomia, US. 


Mnckprel Shark, IB. 


Leporid«, 317. 
LeptoblenaiuB, 159. 
Leptouardii, 8. 


Mactochelya. 207. 
Macrochirea, 269. 


Kile asT. 

Kil Fox, 349. 
Kittinake Gull, 220. 
Knot. 24fi. 


Leptocephalus, 00. 




Uptops. 41. 
Lepus, 317. 
Leucosticte, 284. 


Mademoiselle, 143. 
Mad Tom (JVoturul I'n- 
Hgni,).4i. 


Koeia. 333. 


Limandfl, 167. 


Magpie, 276. 


KyphoBue, 140, 


Limicolic, 343. 


MalKlemmys, 208. 




Limosa, 247. 


Mallard Duck, 230. 


LABIPE8THE9, 100. 


Ling, 162. 


MallotuB, 76. 


Lubridie, U5. 


Linnet, 284. 


Mallhe, 172. 


Lacertilia, 2O0. 


Liopeltia, 195. 


Mallhida^ 17L 


Lad)-.fi»h, 70. 


Uopsetta, 167. 


MmniTmlifl, 314. 


Lagcnorhynclius, 331. 


Liparidirtre, 133. 


MammaU, 314. 




Lipaiis, 153. 


Man, 344, 


UEochiln, 4fl. 


Uatrd. SOO, 203. 


Man-ealer Shark, 19. 


LsKorton. 140. 


Liiard-fish, 75. 


Mangrove Snapper. 139 


Lngopue, 252. 


Lobntes, 138. 


M»n-o'-War Bird, 226 


Lake Herring, 78. 


Lobolidie, ]38. 


397. 


Ukc SlurgGon, 34. 


Log-cock, 368. 


Manta, 23. 


Uk« Trout, SO. 


LoRi-erhend-SljrikL', 294. 


Mantidie, 23. 


Iimellir09lre», 227. 


LdpRerhead-Tgrlh., 20B. 


Map-Turtle, 208. 


UinuB, 18. 


Log-Peroli, 126. 


Mareca, 230. 


Umnidof, 18. 


Lonffe, 80. 


Marlin, 247. 


Lamprey, 10, 11. 


LonR-flared Bat, .138. 


Marmot, 393. 


Uiicelet, 8. 




Marsh Hare, 317. 




Long-noaed Dace, 63. 


Marsh Harrier, 957. 


Und Tortoise, 211. 


Long-shankB, 244. 


Marsh-hen. 241. 


Lanier, 2fi0. 


Longs pur, 285, 386. 


Marsh-Rohin, 989. 



M«rsh-Wren, 308. 


Mirror Carp, 50. 


Murre, 317. 




Mississippi Cat, 39. 


Mua, 31B, 3SM. 


Marten, 810. 


Hiasouri Skylark, 306. 




MaitiD, 392. 


Missouri Sucker, 46. 


Mnakral, 320. 


Uarvlud Yellow-throat, 


Miliolilta,2&8, 


Mu.k Tqrtle, 307. 


305. 


MtiiulilliJ,!., M. 


Muitela, 810. 


HukinoDg}-, 89. 


Moccasin, 194, 169. 


Hn^tdiilit. 339. 




MockinR-bird, 307. 


aiL^slduP, IG. 


Mattowacca, T2. 


Mocking Wren, 308. 


Mullan-fisb. ICO. 


Hay-ftBb, 84. 


Moharra, 111. 


Myadeates, 312. 


Meado-lark, 279. 


Hola, 171. 


Myiarchu., 274. 


Mea.L.w Uc^e. 320. 


Hole, 326. 


Myliobatis, 23. 


ilegaleslria, 218. 


MolidB, 171. 


Mynoraei, 821. 


ileyalopa, Jl. 


Molollirui, 278, 


Myiine, 9. 


M«gaptera, 334. 


Miinacnnlhua, 1G9. 


Myxinid», 9. 


V-^gucop^m. 


Mongolian. 841. 


Myzonla, 9. 




MonfcTel Buffalo, 44. 




Al.aanitU, iJl. 


HoDgrel Whilt-fish, 78. 






Moniana, 87. 


NAHEHTa, 310. 


Slelfjigri., 25:!. 


Honker, 313. 


Nai,"st'.T.,fl, IJfl, 


Uelospiza, 289. 


Monk-6sh, 19. 


NasbvilloWarl.i.'r, 391 


M,Dhaden, 73. 


Monodelpbia, 311. 


K^'turu.^ 175. 


MeoidU, 100. 


MoDotremata, 311. 


Nmllc-li^h, !J1, 93. 


Menobranchus. 175. 


HooQ-eye, 69, 78. 


Segro, 314. 


UcDoiDDDee White.4sb, 


Moon-flah, 109, 110. 




77. 


Mooae, 836. 


Keocoiyi, 306- 


Menticinhiui. IM. 


Morone, 137. 


Heoaorei, 32G. 


UerliD, 260. 




Neotoma, 321. 


Uephilie, 310. 


MuW.illidii'. SOIi. 


NettJon, 330. 




Molher-of-S«h, 160. 


Newt. 181. 


Metluccius, 163. 


HonnilDg Dove, 2S4. 


Night Hawk, 370. 


Herula, 313. 


Mourning Warbler, S04. 


Night Heron, 289. 


HcMgODiatiiu, 116. 


Mouse, 319. 




klc'<'j.l»Ion. 332. 


Mouse-dsh, 172, 


NiKlil.lr,r, 2i;0. 


Slcrhrioptenis, 307. 




Nocv.ini.i, <ij. 


Mkbigan Grayling:, T9. 


Mud Cat, 41. 


Nomonyj, 234. 


Hichiean Herriog, 18. 


Mad Eel, 175. 






Mud-fitb, 37, 85. 


Ni,lemii:...iuF, SB. 


Microgobitu, 187. 


Mud Hen, 248. 


Nol)i<.i".|Li-. lit). 




Mud Minnow, 87. 


Notropis, 55. 


Mimperca. 131. 


Mud Puppy, 178. 


Nolurug, 41. 


jrk-Kipo.iid*, m. 


Mud Shad, 71. 


Numb-fiah, 22. 


Micropogon, 143. 


Mud SuD-flsh, lis. 


Numeniua, 248. 


Micn<pt«r^^ IW. 


Mud Turtle, 207, Sia 


Numida, 2J1. 


Micrmmrei, 32S. 


MiilH..-j-i«. I4!l. 


Nuthatch, 309, 310. 


Milk Snake. 19T. 


Mui:ni.l,o, w. 


S'iitl„lUriiJs. 374. 


Miller". Thumb, 148, 119. 


Miil- l'.'^r, -m. 




Milvuln^ 27*. 


Mullet, 99. 


Nvctanaaaa, 339. 


Mimi,,, 307. 


Mullet Sucker, 47. 


Nycle.,263. 


Mini«tlii,,56. 


Muilidtt, 141. 


Nyclicejua, 338. 


Mink. 3«l. 


Hullua, 111. 


Nyctieoiai, 239. 


Uinnlliu, U. 


Mummichog, 85. 




Slinnow. n, a. 




Ocunirn, 1S4. 


Mi..rb«ma.47. 


Huridc, 319. 


Oceanodroma. 234. 





Painlcd Tortla. UO. 


Pbalanpa, US. 




Paiiuiieoiip, aai.. 


Phalar..p..did«, Ma. 


Odonl.iclos;.*. 327. 


PandioD, Ml. 


Phslaropufl, 243. 


Oi.irmi.. M*. 


Panthar, 143. 


PharyiiKOgnalhi, I46. 


01.1 s.1.1111., m. 




Phaiianidic, 363. 




PareioCTBtna, M. 


Pbeasaut, 352, 253. 


01igt>pliUt, 108. 


Paridc, aOB. 


Pbenacobiufl, 02. 




P.roqort,9M. 


PbUohela, 24I>. 


OliTc-buked lluiuh, 


Parrot, 363. 


Pb oca, ass. 


SI3. 


Partridge, StS. 


Phocnna, 331. 


Olor. 336. 


Parula,3B9. 


Phocids, 338. 




Parol, 310. 


Pb«be, 274. 


Onychcxnya, sal. 


Paasenicer Phceon, SH. 


PhoxiDus, flfl. 


Ophibolu*, IM. 


Pauer 284. 


Pbrynosoma, 303. 


OphidiR. 1ST 




PbyciB, 162. 


OpbidiidB, m. 


P.»er«ll., i&a. 


Phvliobasileus, 311. 


Ophidion. 1(H). 


PaMan>s,S71. 


Pb>«alu», 333. 


OphiMu™. a<B. 




PbyMter, 333. 




PkTO, 351. 


Phyaeteridie, 333. 


Opororiiis, 3M. 


Pavoncella, 348. 


Physoclj'sCi. 36, 37, 91. 


Opo^um. aifi- 


Pubody Bird, 388. 


Fhyaoatomi, 36, 37. 


Oii-wpumiiia, <;S. 


Peacock, 351. 


Pica, 276. 


Onnga- crowned Wir- 


Pea4ip Sucker, 49. 


Kcariffi, 284, 


bl.r,»9. 


Pecora, 336. 


Fici,266. 


Orange -thiMUd Wu- 


PedicDlali, 37, ITl. 


KcidK. 266. 


bler.SOa. 


PediociWs, 363. 


Pickerel, 88, 80. 


Orbidus, ITO. 


Pedomvs. 330. 


Picoidee, 267. 


Orca, .^31. 


reep, 246. 


Pigf oil-Hawk, 257, 260. 


Orchard Oriole, 279. 


Pekan, 341. 


Pig-fisb, 140, 


Oregon Kobiii, 313. 


Pelecanidw, 226. 


Pigmy Sperm Wliale, 


Oriole, 379. 




333. 


Ortboprislii, 140. 


Pelican, 326. 


Pike, BS, 89. 


Oryioniy., 321. 


Petidna. 946. 


Piked Whale, 344. 


Oiceola, 197. 


PelionetW, 234. 


Pike Pen;h, 135. 


Oscines, 271. 


Pe1obatid>c, 182. 


Pilol-Hsh, 77, 110. 


Osnierus, 76. 


Percn, 134. 


Pilot Snake, 194. 


Osprey, 281. 




PilotWhale, 331. 


Otocoris, 376. 


Perch, 134! 


Pimcleplerus, 110. 


Oner, 3M. 


Percids, 131. 


Pimf phaks, 54. 


Ouiel, 311. 


Percifornies, 113. 




Oven-bird, 304. 


Percina, 126. 


303. 


Ovia, 337. 


Percoiisidu:, m. 


Pine Grosbeak, 383. 


0«-l, 261, 862. 


Percopaiii, 83. 


Pine Marten, 340. 


Ox, 336, 


Perisoreus, 277 


Pine Mouse, 330. 


Ox-bird, 247. 


Perissodactyli, 336. 


Pine Siskin, 285. 


Ox-eye, 249. 




Pine Snake. 196. 


Oxyechus, 349. 


Petrel, 323, 324. 


Pin-fiah, 140. 


Oxvseneum, 52. 


Petrochelidun, 292. 


PinicoU, 283. 


Oyster-Calcher, 260, 


Petromyzon, 10. 


Pinnated Grouse, 363. 


Oyster-fi8h, 1*6, ISft. 


Pelroravzontids, 10. 


Pinnipedia, 337. 




PeucKsa, 289, 


Pin-tail, 231. 




Ffw™, 274, 275, 


Pipe-fiah, 96. 


Paddle-pish, 33. 


rhulnciTKoracida;, 225. 


Pipilo, 289. 


Painted Bnnling, 390- 


Pliaiacro^^orax, 226. 


Piping Plover, 250. 



Pipit, 308. 


PooclBd Gopher. 318, 


Rabbit^onthSaekar,4e. 


Pinuif^ 891. 


319. 


Raccoon, 338. 


Fir«le-l>erch, 113. 


Pnirie Chicken, 332. 


Raft Duck, 333. 


FiBces, 13. 


Prairie Dog, 333. 


Rai», 19. 


Pituophis, 196. 


Prairie Hare, 318. 


Rail, 240, 241. 


Pitymys. 330. 


Pr«irie Mole, 336. 


Rainbow TronI, 79. 


PUcophHTTiit, «. 




Rain Crow, 368. 


pi^uM., m. 


Prairie Warbler, 303. 


Rain-water Fiih, 8«. 


PUoleidB, 236. 


Prairie Wolf, 343. 


Raja, 31. 


Pi>lo^O->. 16C. 


Primates. 34.1. 


RajidK, 20. 


Ptalj-gobio, 86. 


PriuijT.tu-, 163. 


Rallidc, 240. 


Vlalypodon, 17 


PriBtididBB, 30. 


Rallus, 341. 


HalvBoinnlichlbyB, 168. 


Priatii, 30. 


Rana. 184. 


Piaubu, 318. 


Procellaria, 334. 


Rangeley Trout, Bl. 


PkcoU.^329. 




Rangifer, 336. 




Procyon, 338. 


IUiud«,184. 


Pleclospondyli, 43. 




Raptorea, 366. 






Rat, 331. 


PleK«(ii8,23B. 


Pn.gnfl,2»a. 


RaRleanake, 198, 199. 


rielhodon, 17B. 


Prong Horn, 386. 


Raveo, 377. 






Ray, 19. 


Plenrodelldii!, 181. 


Proteida, ITS. 


Razor- backed BnlUo, 


Pleuroleplj, 14a. 


Pnrteida, 176. 


44. 


Pleuronectea 1S6. 


Prntfrndaria, 298. 


Raior-billed Ank, S17. 




Psoudemvs, 209. 


Recurvi™trB, S44. 


Plover, 349, 




RteurviriislrMT, S43. 


rneumotnrih"r"9. lOT. 


pModotrJadB, 14. 


Red lint, a-;«. 


p«i.»rd, asi. 


Paittaci, 363. 


Red-bellied Minnow, 53. 


PodidpiLl»-,i!15- 


Ptittacidr, 264. 


Red-bellied Snake, 193. 


P.,dilvmbu», ili. 




Red-bellied TerTapin,309. 


FcBciiichthyi. ]». 


l'l,..x>|ilir..-i„., 172. 


Red-bellied Woodpecker, 


PogonlB, 144. 




368. 


Polar Bur, 339. 


Puffer, 170. 


Red Bird, 388, 281. 




Puffin, 217. 


Rp(l-tjri;.Tt, :il.1. 


Folluhiiu, 163. 


Ppffing PifE. 831. 


Red Deer, 386. 


FolUck, 163. 


Pufflnim, 333. 


Red Eft, 181. 


Falyodon, 9». 


Puma, 843. 


Red Eye, 115. 


FolyodoMide, 38. 


Pumpkin^od, 119. 


Red-eyed Vino, 39&. 




Purple Finch, 284. 


Red.nn, 68, 60. 




Pulorius, 341. 


Red.A<h, 148. 


PomoloW, 73. 


Pygopode., 214. 


Red Pox, 843. 


Pomnxi^ 115. 


PygoeleiK, 97. 


Red Grouper, 118. 






Red Head, 381. 


Pond-fl-h, 119. 


Qul-BiRD, 339. 


Red-headed Woodpecker, 


P(,ndTurlla,208, 


Quail, 2f>S. 


268. 


Fooctettt, 38S. 




Red Home, 47, 178. 


Forbuffic, 18. 




Red MouH, 321. 


ForcupiH. 318. 


Quill-back, 4S. 


Red-monthed Buffalo, 44. 




Qulnnat, 79. 
Quiu^lua, 380. 


Redpoll, 384. 


Porci*, 138, no. 


Red-poll Warbler, 803. 


Pomn„tu«. lis. 


Red*hafled flicker, 368. 


Porpoiw, 881. 




Bed Snake, 19«. 


Poraiui,841. 


Rabbit, 817. 


Red Snapper, 139. 


FoUmwDltiu, 149. 


Rabbit-fiab, 170. 


Red Squirrel, 333. 



lUdituI, MB. 


Round Pompuo, 110. 


Sel«nldjt, 141. 


K«d-wing«d BUckbiid, 


Round Robin, 108. 


acincide, 900. 


S70. 


kkiby-liiront, JTU. 


ScLssor-tail, 974 


KMd Bird, 8TB. 


Kiicl()«r.fiel>,UO,Ul,lU. 


Sciuride, 832. 


Utgia»,m. 


R«1T,948. 




Raguliu, SIO. 


Ridled (Irouee, 252. 


Sciunia, 333. 


Beindccr, UB. 


RiiminHnla, 336. 




Ramon, lOS. 


Runner, 1U8. 


ScolecopbagTU, 879. 




Rmt; BUckbiid, 878. 


SooliodoD, 17. 


Rfnkepn, IB. 






Replil™, 187. 




gcolopuE, 841 


Keplllia, 187. 


Sablk, 340. 


Scomber, 106. 


Hhiniehthyi, M. 


8«il-flih, 104. 






Sailor's Oioice, 140. 




Hliiii"iiwni, 23. 




Scorn bridiii, 104. 


Ktiointwchinu. lOS. 


SallanCia, ISl. 


Jjcorobri/urmes, 103. 


Jlhombos, 112. 


8alma,T». 


ScorpKnidie, 147. 


AhrnchodoTt, S60. 


Saltmm, 78, T9. 


Scorpion, 201. 


RhVDGhophuea. 186. 


SalmoaidK, 78. 


ScoWr, 234. 




Salmon Tronl, BO. 


Scotiaptei, 262. 


Kbvncbopa, 23J. 


SalC-Dunh Tartle, 209. 


Scrag Whale, 334. 


Ribinii Saikt, loa. 




Screech Owl, 963. 


Rico Bird, 278. 


Sand Darter, l22. 


Scnlirin, 147, 160. 


JtiMM0llM,S2l. 


SuiderlinB. 247. 


Scnp,l*0. 


Right Wbile, «*. 


Sand-bill Cmne, 340. 


Scnppang, 140. 


Ring-biliedUulliSSO. 


Sand Laoce, 101. 


Scypbobnnchii, 16G 


RiiiH-niM:l(*ci Duck, 232. 


Sand Martin, 393. 


Sea Basa, 135. 


Rinfi-neclt Plover, 250. 




Sea Cat-fish, 38, 39. 


RinB-neck Sn»k., 196- 


Sand Pike. 136. 


Sea Coot, 234. 


RisSB, 220. 


Sandpiper, 216-34S. 


Sea Devil. 23. 


River Chub, 85. 


Sand Shark, 18. 


Sea Duck, 229. 


Rivur Duck, 228. 


Sap Sucker, 267. 


Sea Horse, 98. 


RoBch, 68. 


Sarda, 106. 


Seal, 338. 


Robin, 313. 


Sauger, 135. 


Sea Raven, 148. 


Robin Snipe, 218. 


Sa.ilt White-fish, 78. 


Sea Robin, 152. 


ROCCU9, 136. 


Saurel, 108. 


Sea-side Finch, 287. 


Rock, 137. 


Saiiropsida, 7, 187. 


Sea Snail, 153, 184. 


Bock B»», 116. 


Saury, 93. 


Sea Squirt, 7. 


Bock-fish, 137, 147. 


Savannah Sparrow, 286. 


Sebastes, 147. 


Bockiing. 168. 


Saw-fish, 20. 


Seiuma, 304. 


Bock Sturgeon, 84. 


Saw-whet Owl, 263. 


Selacbii, 14. 


Kocky Mountain Sheep, 


Sayornis, 274. 


Selacboatomi, 25, 33 


337. 


Scabbard-tisli, 104. 


Selene, 109. 


Rodenti», 316. 


Scad. 108. 




Koniual, 333. 


Scalops, 326. 


Sergeant-fish, 103. 




Scapanua, 327. 


SerinuB, 285. 


2^. 


.ScAphiopuB, I S3. 


Seriola, 110. 


Roae-fiah, 147. 


ScttphirbynchopE, 34. 


SenanidiB, 138. 


Rosy Gull, 221. 


Scaphirh\-TivbuB, 34. 


Serraria, 127. 


Rough.legKBd Hawk, 269. 


Searlut TannRer, 291. 


Serpent, 187. 


Rough-winged Swallow, 


Scaup Duck, 232. 




293. 


8oc1oporu», 203. 


Shad, 73. 


Round-nsh, 77. 


Schilbeodes, 41. 


Shad -waiter, 77. 


Round Herring, 71. 


Sciena, 143. 


Shag, 226. 



Shuks, 11. 


Snake-fiBh, 7S. 


Spocn-bill (B.h), 83. 


Sharp -thinlMKi Hawk, 


Snapper, 189. 




2S7. 


Snapping Turtle, 308, 


Spoon-bill Duck, 231. 






Spo^ 143. 


Sbeep. 339. 


Snipa, 244-248. 


Spotted Adder, 197. 




Snow Bird, 288. 


Spotted Dolphin, 830. 


Sheldrake, 229. 


Snow Bunting, 3SS. 


S(,n!Hdiny AJder, 197. 


Shiner, 68. 68. 


Snow Goose, 234. 


Spr.g-tsll. 231. 


Shore-birds, 243. 


Snow7 Owl, aS3. 


Sjiruce Partri'lgB, 263. 


Shore Lark, 2TS. 


SnuBer, 331. 


aqnali, 14. 


Shore Sparrow, 288. 


Soft-Bhelled Turtle, 306, 


Squdid., 16. 


Shoveller, 231. 


806. 


Squaliua, 88. 




Sole, 188. 


Sqnaliu^ 16. 


34. 


Solitaire, 312. 


Squaiarota, 349. 


Shrew, 326. 




8(|iiatiiia, lU. 


Shrew Honie, 3U. 




Squatinid., 19. 


Shrike, 294. 


Somniosus, 16. 


Squawk, 239. 


Si-li., 313. 


Song Sparrow, 28% 






8ora,241. 


Squirrel, 322.333. 


SickUbill, 248. 


Sorex, 325. 


Slake Driver, 3.17- 


Siluridx, 38. 


SoricidKs, 325. 


Siac-gaier, 166. 


Silver- bottom WUe, 


SoriciscOB, 330. 




331. 


Sonth-Southerly, 238. 


Slognnoiwdeii. 2i!l. 


Silver Eel, 104. 


8pade.fiBh, 146. 


Sl^gaHO,.us, 313. 


8ilver-F1n, 68. 


Spade-foot. 183. 


Slclgidoptc.vx, 283 


Silver-fish, 71. 


Spanit-li Ms.:kfrd, 106. 




Silver Foi, 343. 


Simridif, 138. 


Slercorarlidit, SIS. 


Silver G»r, »a. 


Spwrow. 284. 


atercomrius, 21 B 


Silver Hake, l«3. 


Spiim>»ha»k, 2<lit. 


Sterna, 331. 


Silver Pf reh, 143. 


8p«row 0*1, 263. 


StichtEus. 169. 


SilversidfK, 99, 10«L 


Spatula, 831. 


Slickleback, 97, 98. 


Silver Whiting, 144. 


Spa.Mi-p^it^r 6r 


Slilt, 344. 




Sp.ar..;.l,, 104. 


Stilt Sandpiper, 346. 


Siredon, in. 


Speckle-bill, 934, 




Siren, 176. 


Speckled Tortoise, 310. 


Simg-ray, ii. 


Siranidn, ITS. 


Speekled Trout, 80. 




SiAln, 286. 


Spelcrpw, 180. 


Stoasodon, 23. 


Siitrarao, 199. 


Speotyto, 363. 


Stock-fish, 188. 


Sitt., 309. 






Skate, 21. 


Sperm Whde, 333. 




Skim-back, «. 


Sperm-whale Porpoise, 


Stone Ca^ 41. 


Skimmer, 3S2. 


333. 


Stone Lugger, 48. 53. 


Skink. 200. 




Stcne Roller, 48. 52. 


Skipjack, 111. 


8phyr«nidB, 100. 


Stone Snipe, 347. 


Skipper, 83. 


Sphyraplcua, 3BS. 


Slone Toter, 48, 64. 


Skua Gull. 218. 


Sphyma. 18. 


Sloreria, 193. 


Skunk, 340. 


Sphymide. 16. 


Stork, 337, 


Skunk Porpoiae, ML 


Spilogale, 340. 


.-t<.n,i r.'lf,'t. Mt. 


Skylark, 378. 


Spinus, 286. 


f.t™"l."T-ry H»>,, UB. 


Sleeper, IB. 


Spiny-rai'ed Fishes, 101. 




Slow-worm. iOl. 


Spirit Duck, 333. 


Striped Bau, 187. 


Smell, T«. 


Spiai, 390. 


Striped Gopher. Ml. 


Snake, 188. 


Spinlla, 288. 


Striped Snake, 198. 




Split-maul h. 4S. 


Striped Sucker, 47. 
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Striz, S61. 
StronuteidA, 111. 
Stromateus, 118. 
Stad-fisb, 85. 
Sturgeon, 83, 34. 
Sturnellm, 279. 
Sucker, 43, 43. 
Sucker-moothad BuflEalo, 

44. 
Sucking-fiflh, 108. 
SnlA,225. 
Sulid«, S25. 
Sulphur-bottom Wlude, 

384. 
Summer Red-bird, 991. 
Summer Warbler, 801. 
Sunapee Trout, 81. 
Sun-fish, nz, 113-119, 

171. 
Surf-biid, 860. 
Surf Duck, 234. 
Surf Whiting, 144. 
Surmullet, 141. 
Sumia, 233. 
SwaUow, 291, 292 
Swamp Sparrow. 289. 
Swan, 235. 
Sweet Sucker, 46 
Swell-Hsh, 169, 170. 
Swell-toad, 170. 
Swift (reptile), 203. 
Swift (bird), 270. 
Swingle-tail, 17. 
Sword-fish, 103. 
Sword-Grampus. 331. 
Sylvania, 305. 
Sylviidae, 310. 
Syniphemia, 248 
Symphurus, 168. 
Synaptomys, 320. 
SyiignathidsB, 95. 
Synentognathi, 26, 91. 
Synodontidae, 75. 
Synodus, 75. 
Syrnium, 262. 



Tachtcineta, 292. 
Tachysurus, 39. 
Tadpole, 174. 
Tailor Herring, 72. 
TalpidsB, 326. 
Tamias, 323. 
Tanager, 291. 



Tanagride, 291. 
TanUlua, 237. 
Tarpon, 71. 
Tarpum, 71. 
Tattler, 248. 
Tauridea, 148. 
Tautog, 146. 
Tawny Thmah, 318. 
Taxidea, 340. 
Teal, 230. 
Teeter-tail, 248. 
Teidas, 201. 
Teleocephali, 37. 
Teleostei, 26, 37 
Teleostomi, 25. 
Tell-tale, 247. 
Telmatodytes, 308. 
Tennessee Warbler, 299. 
Tenponnder, 70. 
Tern, 221, 222. 
Terrapin, 209. 
Testudinata, 203 
Testudinids, 211. 
Tetraodontids, 169. 
Tetraonidas, 251. 
Tetrapturus, 104. 
Thalarctos, 339. 
Thalasseus, 221. 
Thalassochely8, 205 
Thimble-eye, 107. 
Thistle-bird, 285. 
Thomomys, 319. 
Thrasher, 307. 
Thread-fish, 109 
Thread Herring, 73. 
Thresher, 17. 
Thrush, 311, 312. 
Thryomanes, 308. 
Thryothorus, 308. 
Thunder-pumper, 144. 
Thunder Snake, 196. 
Thymallus, 79. 
Tiger Shark, 16. 
Tigoma, 67. 
Tinnunculus, 260. 
Tiny Perch, 113. 
Tip-up, 248. 
Titlark,, 306. 
Titmouse, 310. 
Toad, 182. 
Toad-fish, 154, 155. 
Tobacco-box, 21. 
Togue, 80. 
Tom-cod, 163. 



Tongae-fish, 168. 
Toothed Herring, 69. 
Top-Minnow, 86, 87. 
TorpedinidsB, 21. 
Torpedo, 22. 
Tortoise, 204. 
Tortoise-shell Turtle, aO& 
ToUnns, 247. 
Towhee, 289. 
Toxicophis, 199. 
Tracfainotus, 110. 
Trachurops, 108. 
Trachums, 108. 
Trachjstomata, 175. 
Tree Frog, 183. 
Tree Sparrow, 284, 288. 
Tree Toad, 184. 
Trichiuride, 104. 
Trichiuros, 104. 
Trigger-fish, 168, 169. 
Triglidie, 152. 
Triglops, 151. 
Triglopsis, 150. 
Tringa, 246. 
TrionychidsB, 205. 
Triple-tail, 138. 
Trochilidae, 270. 
Trochilus, 270. 
Ti-oglodytes, 308. 
Troglodytidae, 306. 
Tropidoclonium, 192. 
Tropidonotus, 194. 
Trout, 79, 80. 
Trout Perch, 82. 
True Fishes, 25. 
Trumpeter Swan, 235. 
Trumpet-fish, 97. 
Trunk-back, 204. 
Trj'gon, 22. 
Tryngites, 248. 
Tubinares, 222. 
Tuftod Titmouse, 310. 
TuUibee, 78. 
Tunicata, 5. 
Tunny, 106. 
Turbot, 166. 
Turdid®, 311. 
Turdus, 312. 
Turkey, 253. 
Turkey Buzzard, 256. 
I'urn-stone, 250. 
Tursiops, 330. 
Turtle, 203. 
Turtle Dove, 254. 
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Tylosurus, 92. 
lympanuchus, 252. 
Typlichthy8, 83. 
Tyrannidffi, 273. 
lyrannus, 274. 

Ulocentra, 124. 
Umbra, 87. 
Umbridae, 87. 
Umbrula, 144. 
Ungulata, 335. 
Upland Sandpiper, 248. 
Upsilonphorus, 156,859. 
Uranidea, 148. 
Uranoscopidae, 156. 
Uria, 217. 
Urinator, 216. 
Urinatoridse, 216. 
Urochordata, 6. 
Urocyon, 342. 
Urodela, 175. 
Urophycis, 162. 
UrsidfB, 3.39. 
Ursos, 339. 



Vaillantia, 124. 
Veery, 312. 
Vertebrata, 5. 
Vesperides, 328. 
Vesper Sparrow, 286. 
Vespertilio, 328. 
VespertUionidfle, 327. 
Vesperugo, 328. 
Vesperus, 328. 
Vireo, 295, 296. 
Vireonidffi, 294. 
Vireosylva, 295. 
Virginia, 191. 
Vomer, 109. 
Vulpes, 842. 
Vulture, 255. 



Wagtail, 306. 
Wall-eye, 135. 
Wapiti, 336. 
Warbler, 296, 310. 
Warbling Vireo, 296. 
War-mouth, 115. 
Water Dog, 175. 
Water Hare, 317. 
Water Shrew, 325. 
Water Snake, 194. 



Water Thrush, 304. 
Water Turkey, 225. 
Water Wagtail, 304. 
Water Witch, 215. 
Wax-wing, 293. 
Weak-fish, 142. 
Weasel, 341. 
Whale, 333, 334. 
Wharf Rat, 321. 
Whipparee, 22. 
Whippoorwill, 269. 
Whiskey Jack, 277. 
Whistling Swan, 235. 
White Bass, 137. 
White-bellied Swallow, 

292. 
White Cat-fish, 39, 40. 
White^rowned Sparrow, 

288. 
White-eyed Vireo, 296. 
White-fish, 77. 
White Perch, 137, 144. 
White Rabbit, 317. 
White Shark, 19. 
White Sturgeon, 34. 
White Sucker, 46, 173. 
White-tailed Deer, 336. 
White-throated Sparrow, 

288. 
White Whale, 331. 
White-wing Blackbird, 

291. 
Whiting, 143, 144, 163. 
Widgeon, 231. 
Wild Cat, 343. 
Wild Goose, 235. 
Willet, 248. 
Willow Grouse, 252. 
Wilson's Thrush, 312. 
Window pane, 166. 
Winter Flounder, 167. 
Winter Wren, 808. 
Wolf, 342. 
Wolf-fish, 159. 
Wolverine, 840. 
Woodchuck, 323. 
Woodcock, 245. 
Wood Duck, 231. 
Wood-Frog, 185. 
Wood Ibis, 237. 
Woodland Caribou, 336. 
Woodpeckers, 266, 267. 
Wood Pewee, 275. 
Wood Rat, 321. 



Wood Thrush, 312. 
Wood Tortoise, 210. 
Worm-eating Warbler, 

298. 
Worm Snake, 191. 
Wrasse, 145. 
Wren, 306, 308. 
Wry-mouth, 159. 

Xanthocephalus, 279. 
Xema, 221. 
Xenopterygii, 155. 
Xenotis, 118. 
Xerobates, 211. 
Xiphias, 103. 
Xiphiidffi, 103. 
Xystroplites, 119. 

Yellow Bass, 137. 

Yellow-bellied Terrapin, 
209. 

Yellow-bellied Wood- 
pecker, 268. 

Yellow-bird, 285. 

Yellow - breasted Chat, 
305. 

Yellow Cat-fish, 40. 

Yellow-hammer, 268. 

Yellow - headed Black- 
bird, 279. 

Yellow-legs, 248. 

Yellow Mackerel, 109. 

Yellow Pereh, 134. 

Yellow-mmped Warbler, 
302. 

Yellow-shanks, 247. 

Yellow-tail, 143. 

Yellow-throat, 305. 

Yellow - throated Vireo, 
296. 

Yellow-throated Warbler, 
303. 

Yphantes, 279. 

Zapodid.v, 318. 
Zapus, 318. 
Zenaidura, 254. 
Ziphiide, 332. 
Ziphioa, 332. 
Zoarces, 160. 
Zonotrichia, 287. 
Zygonectes, 86. 
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A BR AM IS, 353. 

Aetobatus, 350. 
Agaphelus, 336. 
Alces, 338. 
Alectis, 355. 
Alosa, 353. 
Ameiurus, 350. 
Ammocrypta, 355. 
Anguilla, 353. 
Antelope, 339. 
Antilocapra, 339. 
Antilocapridae, 339. 
Aodontidse, 350. 
Apomotis, 855. 
AprioDodon, 350. 
Arctogale, 344. 
Arctomys, 325. 
Argyrosomus, 353. 
ArtedielluSf 358. 
Artiodactyli, 337. 
Astroscopus, 359. 

Badokr, 343. 
Baluna, 337. 
Balaenids, 336. 
Bal^epoptera, 336. 
Bat, 329. 

Batrachoididse, 358. 
Bear, 341. 
Beaver, 324. 
Beluga, 334. 
Bighorn, 339. 
BUon, 339. 
Black FUh, 334. 
Blarina, 328. 
Blue Whale, 836. 



Boleichthys, 357. 
Boleosoma, 356. 
Bottle-nosed Whale, 334. 
Bovidae, 339. 
Bowhead, 337. 
Brosine, 359. 
Brown Bear, 841. 
Buffalo, 339. 

Cabrbb, 339. 
Cachalot, 335. 
CallopeltU, 194. 
Canidae, 344. 
Can is, 345. 
Caribou, 339. 
Camivora, 340. 
Carpiodes, 351. 
Castor, 324. 
Castoridte, 324. 
Cat, 345, 346. 
Catostomus, 351. 
Cattle, 339. 
Ceratacanthus, 359. 
Cer>id«, 337. 
Cervus, 338. 
Cetaceans, 332. 
Cete, 332. 
Chickaree, 326. 
Chipmunk, 325. 
Chiroptera, 329. 
Chondrotua, p. 177, not 

179. 
Choropbilus, 360. 
Chrusomus, 351. 
Clemmys, 210. 
Clonopiiis, 192. 



Corapsothljrpis, 362. 
Condylura, 329. 
Corynorhinus, 331. 
Cottogaster, 356. 
Cotton Mouse, 323. 
Cottus, 358. 
Cow Fish, 334. 
Coyote, 345. 
Crotalus, 362. 
Crotaphytus, 362. 
Cryptotis, 328. 
Crystallaria, 355. 
Cyanospiza, 290. 
Cypeelurasi 354. 

Deer, 837. 
Deer Mouse, 323. 
Delphinapterus, 334. 
Delphinide, 332. 
Delphinus, 333. 
Denticete, 832. 
Diplesion, 856. 
Dog, 344. 
Dolphins, 332. 

Elk, 338. 
Emydoidea, 210. 
Enchelyopus, 350. 
Enneacanthus, 355. 
Epinephelus, 357. 
Eremophila, 362. 
EsocidsB, 354. 
Etheoetoma, 857. 
Eocinoetomtts, 858. 
Eupomotis, 356. 
Eatamias, 885. 
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Evotomrt, 8S1. 
Exocoetids, 854. 
Exocoetiu, 354. 
Exonautes, 354. 

Feuchthts, 350. 
Felid«e, 345. 
Felis, 346. 
Ferae, 840. 
Fiber, 3S0. 
Field Moote, 8S1. 
Finback, 338. 
Fisher, 844. 
Fissipedia, 340. 
Flyitig Squirrel, 326. 
Fox, 345. 
Fox Squirrel, 326. 
Fnndulus, 353. 

Galbichthts, 350. 
Galeidae, 349. 
Galeocerdo, 349. 
Galeus, 349. 
Gambusia, 353. 
Gasterosteus, 354. 
Gavia, 216. 
Gaviidffi, 216. 
Geomyidae, 319. 
Geomys, 319. 
Globicephala, 334. 
Goat, 339. 
Gopher, 319, 325. 
Gopherus, 211. 
Grampus, 334. 
Graj' Fox, 345. 
Gressigrada, 340. 
Grizzly Bear, 341. 
Ground Hog, 325. 
Ground Squirrel, 325. 
Gulo, 343. 

Hadropterus, 356. 
Hsemulidse, 358. 
Harbor Seal, 341. 
Harelda, 233. 
Harvest Mouse, 322. 
Hedymeles, 290. 
Helminthophaga, 298, 

362. 
Helminthophila, 362. 
Hemiramphidae, 354. 
Heteromyidse, 319. 
Hirundo,* 292. 
Hominidae, 347. 



Homo, 847. 

Hump-back Whale, 837. 
H7la,360. 
Hjrperoodon, 335. 
Hypohomus, 357. 
Hjporhamphus, 354. 
Hypeoblennius, 359. 

ICHTHTOM TZOH, 849. 

Ictidomys, 325. 
losectivora, 827. 
Ioa,855. 
Istiophorus, 854. 
Uurus, 350. 

KiLLKB, 334. 
KirUandia, 354. 
Kogia, 335. 
Kyphosida^ 358. 

Laoenorhtkcbus, 334. 
Lampetra, 349. 
Lampropeltis, 196. 
Lasionycteris, 331. 
LAsiurus, 331. 
Leiolopisma, 201. 
Lemming Mouse, 320. 
Leptocephalidie, 353. 
Leptocephalus, 353. 
Leuciscus, 352. 
Lophopsetta, 359. 
Luciidse, 353. 
Lumpenus, 359. 
Lutianidse, 358. 
Lutra, 342. 
Lutreola, 344. 
Lynx, 346. 

Mad Tom, 351. 
Man, 347. 
Marten, 344. 
Meadow Mouse, 321. 
Megaptera, 337. 
Mephitis, 343. 
Merlucciidse, 359. 
Mesoplodon, 335. 
Microperca, 357. 
Microsorex, 328. 
Microtus, 321. 
Mink, 344. 
Mole, 329. 
Moose, 338. 
Mouse, 321. 



Moxostoma, 351. 
Mule Deer, 338. 
MuridsB, 319. 
MuB, 323. 
Muskrat, 320. 
MuPtela, 344. 
MuAtelids, 842. 
Mustelns, 349. 
Myliobatids, 350. 
Myliobatis, 350. 
Myotia, 830. 
Myoxocephalus, 358. 
Mysticete, 332. 

NabcobatidJb, 350. 
Natrix, 194. 
Neollparis, 358. 
NeomsBDis, 358. 
Neosorex, 327. 
Keotoma, 323. 
Notropis, 351. 
Noturoa, 351. 
Nycticeius, 331. 

ODOBiENIDiB, 340. 
Odocoileus, 338. 
Ogcocephalus, 359. 
Onychomys, 323. 
Opheodrys, 195. 
Opsanus, 358. 
Orca, 334. 
Oreamnos, 339. 
Oryzomys, 322. 
Otariidae, 340. 
Otocoris, 362. 
Otter, 342. 
Ovis, 339. 

Pagophila, 219. 
Palinurichthys, 35{ 
Parascalops, 329. 
Parula, 299, 362. 
Pedomys, 321. 
Pekan, 344. 
Percina, 356. 
Perissodactyli, 337. 
Peromyscus, 323. 
Phenacomys, 322. 
Phoca, 341. 
Phocaena, 333. 
Phocidae, 340. 
Pholis, 359. 
Physalus, 336. 
Physeter, 335. 



